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Here’s How This Book Will 
Save You Hundreds of Dollars 


HIS amazingly comprehensive vol- 
ume shows you how to do yourself 
4 of the jobs around the house that 
have long needed doing—and a lot more 
you've wished could be done. In sim- 
ple, practical language and pictures it 
shows you not only how to make your 
own repairs on your Plumbing, Wiring, 
Electrical Appliances, Masonry, Plas- 
ter, Heating System, Furniture, etc., 
but also how to make valuable improvements 
in your home, from a new closet to a whole 
new roof—from a new floor to a whole new 
modern kitchen. 

No longer need today’s high labor costs 
keep you from having the kind of home you'll 
be proud of—attractive, smooth-running, free 
from hazards, and equipped with every com- 
fort! This Comptete Gutpr makes even the 
J ‘most _unf iliar job easy to do—and fun to 


de Ye t only save ti: id y 
Here is Just a Partial List of the Hundreds of Si, Sijey” the till at Crmeing, MOREY, YOU 
id 


“How-To-Do-It” Articles in this One Book: acquire new luxury, comfort 
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Bppisclng Pieture Sockets 
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ek Tike Enottin a 


Jamity with the afvice 
inthe book? 


Repairing, Beautifying, Modernizing, Converting! 


The A to Z of CARPENTRY, PLUMBING, P 


DECORATING, WIRING AND APPLIANCES, MASONRY, 


\_ FURNITURE REPAIR, HEATING SYSTEMS—all in one book! 


lake a New Kitchen, Game Room 
or Bathroom! Build an Extra 
Apartment and Live Rent-Free! 


fere's 1,001 methods to help make yo 


Need new closet sp: 
ngerour draft in the baby's room? 
jecor room? Build a garden walk? 
ay a new linoleum floor? Get better winter heat 
ye less money? 

Want to convert your bast 
ctra apartment and give yourself a rent income 
nat_may well offset a good part or all of your 
ixes, mortgage payments and other expenses? 
You can improvements your 
urprisingly with the help of The 
jete Home Handyman’s Guide. 


ent or attic into an 
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lamp or iron to 
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Complete 


Wm. H. Wise & Con, Inc., SO West 47th Street, New York 19, N.Y. 
Without obligation to me, rush me immediately” for Free Ex. 

copy of “the big. ew 512-pag eh 

GUibe", bound fn ‘sturdy “ni 


fore than 1,000 “How-to-d 


owe you nothing. or T 
emit only” $1 month 


Deneck. beer far De Lure 
St anly Fert. 


SAVE CHARGES ‘on'3 LB. SHIPMENT. Send only $3.95 with 
this coupon and ‘we will stand. all shipping charges. Same 


return a refund privilege. 
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it ‘elther ‘return ‘the. book promptly 
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lwenait ove fully 
fine anism 
alee 


ink of getting in this one bis 


marlon you need todo a good professions 
Tooking job of repairing or improvin 
any. part of your home—from cellat to, 
chimney-top! Think of getting all this— 
not for the $18.00 or $24.00 you would &: 
for 6 of 8 books covCr' ig 
ia-—but for, the miracle pr 
T But don't take our word 
value. Examine FREE, at 
‘copy of the Comp! 
‘$ Guide. Just mail 


agree. it's. the best money-saving buy 
ever, return 

Ifyou keep 
small monthly ‘installments, But act at 
once, Our limited printing is inadequate| 
to meet the demand, | 


pay the small price it 
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Science News 

Goutratlin Atomic Gases. 
ough 
ee for 
Wet “Wind 


mel Tests Torpedoe: Coin in Slot Parks Car 
Station Wagon Glows at Ni) 
New Brake Sheds He 

Valve Cap 
Hints from the Model Gs 
nders_ Lift Of 
Indians Have Overhead 
Gus Adds Two and Two 
s Produces a Dream 


Science at Work 
Stacking Up with the Best. 
Industry Plans to Put Atom to Work. 
Navy Develops New 3-in, AA Gun... 
Crane Gets Safe Ladde: 
Lab-on-Wheels Speeds Rocket Tests 
Whole House Cast Like Toy 


PS Features 

New Iron Horses Don't Drink Wate 
Unrolling Logs for Plywood 
Dolls Die for Crime Doctors. 
New Machine Simplifies Ste 
Old Skelete 


rentionn 
stable Coat Speeds Tailoring. 
Ideas from the Inventors. 


Playing with 
Aviation 
Do You Know ¥. ou Neve dit Korte LI 
British Outfly Sound... ypewriter Slips on Purpos 
pe ip Hp 
Life-Saving Lightnin} edle Threaders Save Eyes 
Aero Lab is Craftsm: is 


man's Drei 31 Folding Cribs E. ng. 
Homemade Slingshot Launches Plane. 146 Famittce Maker Uses Borel 


What's New in Aviation. Flashlight Run by Magneto.. 
fe 
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HOW TO BUILD 
A BETTER HOME 


If You Are Undecided Whether You Should Build or Buy— 
If You Are Leery of ‘Cheap’ Building, Shoddy Work or Poor Design— 
If You Are Fed-Up With DREAMING About Your New House and 
Want to Get STARTED—Then This Will Prove a GOD-SEND to YOU! 


ERE Is the answer to how to build your , 
Hin home Here ds the WORKS_bow 3 T 
te plans now to construct. how to supervise — 

Sinipy' clearly explained’ step-by-t1e0. Jai 

backed with “everything you ‘ced to “enow 

Rout’ bulldiae "your own home" yourself,” or 

Aavitg a continecor busld i for you, Mundreds of 

cleareut complete diagrams, ‘You will be able 

fo"build’ gnome that will amaze everyone! 


Everything You Need to Know to Get Started 


Provides you 


$2.000° or $20.000 tor 
your home—whether 


to'buy a 
fof uilaing. this book wil 
feip pou. intone ox Bult 
Jou shouia know the differ- 
fice! Between ‘good and: bad 
Now=in these days of short 
fyey—jist one of te hundtads 


cautions Fou 
four investatens” 
state 

‘Pour 


copy" write ey have never sees 
th ‘on this subject for 


What Gc Boling SEND NO MONEY 
About This: Sioazing (names on ooeet) Examine It for 7 Days 2 
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Satisfied with 
my JOB and PAY? 
NOT ME! 


“Some day I'll really get a break and go right 
on to the top,” That's wishful thinking, 

‘You know that the “breaks” go to the man 
or woman who is prepared to take advantage 
of them—to the person who can fill the better 
jgh and is worth more money. He makes the 

“breaks” instead of waiting for them. 

You can influence your own future by pre« 
paring now for the step forward—so that open- 
ings come because you are equipped for them 
—not as the result of luck 

Why not take the road that thousands of 
ambitious men and women have taken to help 
them to better jobs and more money. 

Prepare now. Send the coupon’ below — 
check the business field of your choice and 
we'll send you without obligation our FREE 
48-page book describing the opportunities ai 
complete information on that field—plus “Ten 
‘Years’ Promotion in One"—a book which has 


helped many men. 

rend the coupon Now. It may be the turning 
point in your life to that better job and more 
money. 


LASALLE Extension University 
A Correspondence Institution 
Dept. 1183-R__Chicago 5, Ill. 


LASALLE Extension University 
A Correspondence Institution 
417 $. Dearborn St., Dept. 1183-R, Chicago 5, Hil. 
IT want to make my own “*breaks"* by preparing for a 
er job, Send Tree 48-page book on the subject I 
have checked. 
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Photography 
Lensless Camera for Microscope... 
Fireflies Light Photo 


How to Photograph Gla: 


Mechanics & Shopwork 
New Cabinet Built Around Old Radi 
Toy Train Has Ratchet Driv 
Turntable Swings Radio for Tun 
Model Hot-Air Engine..... 
Grooving with Woodworking Mach 
Sharpening Jointer Blad 
Tank for Glo-Plug Fuel. 
\dshield Wiper Make: 
Lengthens Saw-Bl: 


|= 


Scale Support ae to W. 
Harrow Cut {rom Auto: 


Copper altos 
vateless Gate Bene Animals. 
sk 


Trick Refrigerator Talks 
Radio Hints for the Beginn 
= 7 ; 


What's Your Ingenuity Quotient?, 
New Shop Id 
Keeping the Home Shipshape. 
Photo Ideas & Equipment. 


Craftsmen Show Their Work... 233 
Aids to Modern Livin; 
To: Reader—From: Editor 


Jorn the career-minded men who are drafting success- 
ful futures for themselves. Design your own program 
for self-improvement, International Correspondence 
Schools can show you how. 


I.C.S. Courses in Mechanical or Architectural 
Drafting have helped many hundreds of ambitious 
young men get started in this rewarding field—have 
helped pave the way for promotions and salary increases. 


Each of the 400 I. C. S. Courses (covering business 
and technical subjects) is prepared by outstanding 
authorities with practical knowledge of their subject. 
Each is revised to meet up-to-the-minute developments. 

You want to be counted among tomorrow's leaders. 
You want the rewards that come with training. Then 
get started by clipping and’ mailing the coupon today! 
It’s your application for a share in the future. 


INTERNATIONAL CORRESPONDENCE SCHOOLS 0S} 


BOX 7618-M, SCRANTON 9, PENNA, 
Without cot or obligation, plese sand me full prtatars about the coure BEFORE which {have marked X: 
1 Structurat 


Textile Courses 
1 coton Manatctring 
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Who makes the 


you DO: 


Plymouth Builds Grect Cars - 
Good Service Keeps Them Grect. 


Your nearby Plymouth dealer 
will provide the service and fac- 


your new Pi 


PLYMOUTH Division 
CHRYSLEME CORPORATION, 
Detroit 31, Michigan. 
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Plymoath so sate, ? 


When you aifec rear Ttallp-ellecrve fil frill ays even erinesoaltn 


good running conditi 
your Plymouth’s safety. 


Built into your Plymouth is a 
combination of safety features you 
find in no other car in the lowest- 
priced field. 

Plymouth gives you Super- 
Cushion Tires as standard equip- 
ment at no extra cost. These big- 
ger. softer tires run cooler, are 
less likely to blow out. If the un- 
expected should happen—even at 
high speeds — Plymouth’s Safety- 
Rim Wheels enable you to slow to 
a sure, safe stop. 

Plymouth also gives you quicker. 
smoother stops with Safe-Guard 
Hydraulic Brakes. Plymouth’s 
SafetySteel Body—welded into a 
rugged, single unit—offers added 
protection. 


\—you make the most important contribution to 


Even in minor details, Plymouth 
engineers keep your safety first. 
The improved Safety-Signal Speed- 
ometer helps you maintain safe 
speeds for night driving. The run- 
ning boards are floor-level so you 
can't trip. There are safety catches 
on the rear doors which can be 
set to guard against accidental 
opening. The luggage compart- 
ment lid lifts and lowers with 
finger-touch ease and is so counter- 
balanced it can’t fall. 

These features—and many more 
like them—are the reasons why in 
safety, too, there's a lot of differ 
ence in low-priced cars—and it’s 
Plymouth that makes the differ- 
ence! 


is Amazing! | its Sensational ! Its Exclusive! 


makes learning to dance easier than ever! 


Even if you never danced before you can become a popular partner 


in a fraction of the usual time 


"s short-cut to 


good times. Fi If-confidence 
and popularity you've always wanted. 

Only a few hours at any Arthur 
Murray Studio will transform you 
into an expert dancer. His unique 


A fast! 


methods make 
7 y to all new 


magazine, 


ARTHUR | 
MURRAY | 


NAME 


ss 
DANCE STUDIOS FROM COAST-TO-COAST igi 


Visit the one nearest you for 
@ FREE dance analysis 


cry... 


pictures and instructions on the latest ballroom 
dances, Fox Trot, Waltz, Rumba, Samba, etc. 
T enclose 25c. 


“The New Arthur Murray Way” 


ep to Populari 
jou find yourself I 
smart_new 
mba. You can actually 
% after one hour even 


Up Good Ti 
Only at an Arthur Murray Studio 
ean you get that wonder-working 
combination of his new, improved 
exclusive methods and the trained 
skill of his teachers. You'll be a joy 
to dance with, a pleasure to watch. 
a dance analysix free at any 
Arthur Murray Studio. Come in or 
phone now. 


PROOF 2" 2" dance after | 


See how quickly yor 


phone directory a cou. 
PON TO YOUR NEAREST ARTHUR 
MURRAY STUDIO; or send it to Arthur 


Murray (Studio 10), 11 East 43rd St., New 


Please send me your 
‘Murray-Go-Round,” 44 pages of 


Novemaer 1948 7 


8 tas Premed lorem 
Penorors | risteg. Peomeyr fi 


ve HERE ARE THE ANSWERS D® MAIL THIS COUPON TODAY 
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\UDEL, PUBLISHERS 

quickly. These books have helped thou. 49 West 23rd St., New York 10, N.Y. 

sands of men by giving them a bronder @ Please 

knowledge of the whole field of Elec: — AUDELS 

tricity. Take thisopportunity to use our 

Boe ath Plan; the coupon & 

No obligation unless satish 


Stent with Volume Numbeta-—-aae 
Name 


your payment for the first book, weg 
send you the second book. 


I] its branches. cent to pay until you get the books. 
Written in plain language. No obli to buy unless satisfied. 


AUDEL, PUBLISHERS, 49 WEST 23rd ST., NEW YORK 10, N. Y.@ -. 
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AUDELS CARPENTERS & BUILDERS 
GUIDES—(4 Book Set). 


3700 


AUDELS PLUMBERS & STEAMFITTERS 


GUIDES—(4 Book Set)................96 
Fe inten shy eats ais 
ltr hi i kt tes 
AubELs OlL BURNER GUIDE. 
Sct BURNER, GUIDE: 
Sednes Gers ie ba Gai al 


AUDELS HOUSE HEATING GUIDE..$4 


AUDELS RE REFRIGERATION & 
_ AIR CONDITIONING GUIDE 


Read \ 
cialis 


AN AUDEL GUIDE IS A coop FRIEND! 
Step Up Your Own Skill with the Practical Facts and Figures of 
Your Trade. Save time and money with right methods, short cuts, 
lobor saving ideas. CHECK NOW! You can look over any 
Audel Guide in your home. Start the Easy Payments if satisfied. 


wee CUT HER Eom oe oe 


Ea IMAIL ORDER 
UDELS BLUE PRINT READING. 


TAUDEL, Publishers, 49 W. 23 St.,New York 10, N.Y. 
For Mecanie Buller, Goer at type of bu pis soda z * 
fae oa & airplane 4189 iii * Please mail me for 7 days’ freo examination the books 
AUDELS M. marked (X) below. I agree to mail $1 in 7 days on each 
book or set ordered, and to further mail $1 1 month on eneh 
book or set ordered until I have paid the purchase price. 
PP°e Pam not satisfied with Guides Twill return them. 


DAUTOMor GUIDE, 1700 ae ‘i 
IDIESEL ENGINE MANU! Pages ss st 
OWELDERS GuiDi 
DOARPENTERS & Butlders Guldos (4 Book Sct)” 
| CPLUMBERS & Steamfitters Guides (4 Book Set) 
[OMASONS and Builders Guides (4 Book Set) . 
OBLUE PRINT READING, 416 Pages: 
MASTER ‘& Decorator 


| PAINTER 
GARDENERS 's GROWERS cUlDES Boas Sot) 
COU, BURNER GUIDE, 384 Pages 
Tonouse. HEATING Pages. em 
REFRIGERATION & Air Conditioning Gulde, 1280 Pages 
CSnEET METAL WORKERS Han. 3k, 388 Pages 
iachines tora eAVOUTS, X00 Pease. 


methods of electric and acetylene welding, sicludine airplane work. AIRCRAFT WORKER, 240 it ce 
AUDELS MACHINIST & TOOLMAKERS DmECHANtCAL paawina guleg, Et Fi 
oon nate eect Eee a 
| GMACHINISTS & Toolmakers 
Euncumeyees kommt at 
Fowen reaie encineene Sul 
Peweineee Areata EARS 


otlal important facts for snloeeras serviceron, wera. 


ft ‘S SHEETMETAL WORKERS 
HANDY BOOK..... $ 


is 


ETAL 
PATTERN LAYOUTS 


15 Parer330 Layoute=-1600 Alana 
Pay sed 


‘concise, practical 


eaten 
sitio HYDRAULICS. Alc Compressrs” 58 Pages 
tena a ep EMARINE ENGINEERS Han: . 


AUDELS ELECTRIC MOTOR GUIDE $4 J EENSINEERS ona eeicer eee ; 


Practeal Information Covering Constrsetioo, Control Maintenance 
Wiring Hookups of All Prpes ‘Bleetrie ‘iso Armature 216 Pages. 
‘Winding. 1000 Pages Fully Ilustrated & Tndexed Is 


AUDELS ELEC. WIRING DIAGRAMS $1 


Wchaencna<iticenmaibaiancanaanied oo 


Tx. ROK, KA aL SO Each 


‘important slectrical information 12, 
handy’ turm—ineluitng wiring for Light & Power. Indexed. iene 
AUDELS RADIOMANS GUIDE 


ical untartanding of radio cluding reason 
i we Radia, For radio 


Fations 


Relerence. 


E 2 I 
AUDEL, Publishers, 49 W. 23 St., N.Y. 10 .£mployed by- zm 
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ERE the great personages of the past victims 

ofa stupendous hoax? Could such eminent men 
of the ancient world as Socrates, Pericles, and Alex- 
ander the Great have been deluded and cast under 
the spell of witchcraft—or did the oracles whom they 
consulted actually possess a mysterious faculty 
of foresight? That the human mind can truly 
exert an influence over things and conditions 
was not a credulous belief of the ancients, but a 
known and demonstrable fact to them. That there 
exists a wealth of infinite knowledge just beyond the 
border of our daily thoughts, which can be aroused 
and commanded at will, was not a fantasy of these 
sages of antiquity, but a dependable aid to which 
they turned in time of need. 

It is time you realized that the rites, rituals and 
practices of the ancients were not superstitions, but 
subterfuges to conceal the marvelous workings of 
natural law from those who would have misused 
them. Telepathy, projection of thought, the materi- 
alizing of ideas into helpful realities, are no longer 
thought by intelligent persons to be impossible prac- 
tices, but instead, demonstrable sciences, by 
which a greater life of happiness may be had. 

One of America’s foremost psychologists and 
university instructors, says of his experiments with 
thought transference and the powers of mind—“The 
Successes were much too numerous to be merely 
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agic of Mind 


THE GREATEST 
POWER ON 
EARTH ! 


lucky hits and one can see no way for guessing to 
have accounted for the result Have you that 
open-minded attitude of today which warrants a 
clear, positive revelation of the facts of mind which 
intolerance and bigotry have suppressed for years? 
Advance with the times; learn the truth about 
your inherited powers. 


Let this free book explain 


‘The Rosicrucians (NOT a religious organization) have been 
leaders in introducing the ancient wisdom of mental phenom: 
ena. Established throughout the world for centuries, they 
have for ages expounded these truths to those thinking men 
‘and women who sought to make the utmost of their natural 
faculties. Use the coupon below—avail yourself of a pleasi 
book of interesting information which explains how you m: 
acquire this most unusual and helpful knowledge. 


Tbe ROSICRUCIANS 
(AMORC) 


San Jose, Califor 
Tam sincerely interested in knowing more about thie 


LIFE,” which tells me how to receive this information. 


Address State 


EAT FIELDS 


- Get Ready QUICK 
at COYNE / 


A | 


srt lane Pan for wendy a ‘tieancerpent ey traning NOW, LARGEST, OLDEST, BEST EQUIPPED 
fn Blectricity or Radio-Television-—the 2 great opportunity Selde ~©SCHOOL OF ITS KIND IN THE U.S. 


NOT “HOME-STUDY” COURSES Pick Field You Like 
Our famous‘*Learn-by-Doing"’method gives you practical experience oa 
massive outlay of equipment. Not by correspondence, but actual shor —Mail Coupon for 
smptnrs cutiy of sulpment, Nok by coercion et teal ee - 


shopa that has been training men and young men for over 49 years, Big FREE Book 


INCLUDING INDUSTRIAL ELECTRONICS A.zreat eld now, cven greater grow’ 


Big future in Power Plant Work, Mo- for Construction, Testing, ‘Trouble 
tors, Armature Winding, Hame and Shooting oa Radio, Public Address, 
Factory Wiring, Appliances, Refriger- Sound Picture Unite. Training includes course, and we'll send 
‘ation, Afaintendinee, Hiumination, etc. FM, Photo-cella, Television, etc. Our you the one you want, 


Blectitlang ret demand everywhers Sithout obligation Mall 
Sitime job service to Coyne ersd- coupon — 5 
tates, Send for BIG FREE BOOK. \ Soupen TODAY, 


TB. W_ COOKE, President 
| COYNE ELECTRICAL AN! 
Paulina St., Dept. 
de your BIG FREE BOC 
netted Yeclow, Including plana for men of 
(obligate ine and ‘00 eal 


: MH ELECTRIC REFRIGERATION 


Added training in Electrical Refriger- 

dation can now be included. 

NON-VETERANS whoareshort of cash 

Can finance most of thelr tuition and 

Pay, in easy "monthly payments after 

Graduation, Many earn wile learning. 
G.1. APPROVED 


CDELECTRICITY ( RADIO—TELEVISION 


Founded 1890 B.W.COOKE.President | NAMIE asee saan aie 
ELECTRICAL AND 
RADIO SCHOOL : 4:pxes Saeasee 
500 So. Paulina Street, Dept.88-R8, CHICAGO 12, ILL. | 


ITY STATE, 
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owr WN CASTLE FILMS 
= “NEWS PARADE 3: YEAR” 


HEVEARS 
GRATES 
EAS 
INE HONE . wee 

MOWE| ae 


An entire yeor’s headline events on your home movie screen. Here are 
the startling—the dramatic—the momentous news events of 1948 filmed 
‘round the world—the greatest news stories of an entire year packed 
into one exciting reel of authentic movies. This annual Castle Film has 
become a world-famous “collector's item”.Don't miss it. Order yours now! 


FUN MOVIE 
aw FOR EVERYONE 


“CHIMP THE COWBOY” RECITAL 
"Shorty", champ of monkey. 2 ELECTION 
business, foils o gang of I 
desperate bank robbers. Ex 
citement and laughs golore os 
“Shorty’s” gags finish them! 

Order yours now! 


lol poet ownerst New 1948 Deluxe Case pe———— ORDER FORM=———=——1 
Films’ catalogue describing « great variety of J) aay i] 
home movin SEND THIS COUPON TODAT! Haz cong mo Team 
acl photo tm | | 
rearieeetvhore: | TR 
Temes tesa | syns | gan || 3705 | | ss sm 


Pere eee 
DIVISION OF UnjzeDWwoRt? FILMS inc. 


445 PARK AVENUE FIELD BLDG. RUSS BULDING 
NEW YORK 22 CHICAGO 3 SAN FRANCISCO 4 
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14 PANASONIC 
2 SPEAKER 


AM-FM 
CHASSIS 


Here is the last 
engineering 


Eiidwert Radio Cat : : . ay OUTSTANDING 
A Complete Line of FINE RADIOS and RADIO- <7 FEATURES 
PHONOGRAPHS ... Available in SEPARATE 
CHASSIS Like the POWERFUL SERIES 16 AM-FM 
Model above or in COMPLETE CONSOLES like this... 
- 

a Beautiful 

t } SYMPHONY GRAND 
‘AM-FM Radio-Phonograph with 


TELEVISION Audio Switch-Over 
and NEW Intermix AUTOMATIC 


CINCINNATI 2, OHIO 


909 Broadway, 


Dept. 244 
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I'LL TRAIN YOU AT HOME—BETTER—FASTER 
by Putting You to Work with Your Hands 


In this picture I show you exactly what All branches of Radio, Televi 

You'll get from me during your Spray- ‘onies are booming! “trained m 

berry soa on This actual photo. Ra rene 

xraph speaks for itself! Spraybe io 
PLETE Istart 

you with interecing: sanity teers 

basic knowledge and { i 

bony bringing you valu 


ay 
ie ‘and. 


Stamens 


ets now fod out 


Freee acme oie sacle LOW COST Seriate 
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INVENTORS 


Learn how to protect your invention. The U. S. Patent Laws 
provide that any new and useful art, machine, article of 
manufacture, or composition of matter, or any new and 
useful improvement thereof, may be patented if the act of 
invention is involved. Therefore, every inventor with a 
valuable invention should take advantage of the Patent Laws 
and proceed for patent protection in order to safeguard 
shis rights. 

A patent gives the inventor the exclusive right to prevent 
others from making, using, or selling the invention claimed 
in the patent for a period of seventeen years. 

The Patent Laws were enacted for the benefit of the inventor 
to give him protection for the features of his invention which 
are patentable. These features must be properly and con- 
cisely set forth and claimed in a formal application for patent, 
in order to comply with the requirements of the Patent Laws. 
For that reason, unless the inventor is familiar with patent 
matters, he should engage a competent registered patent 
attorney or agent to represent him. We are registered to 
practice before the U.S. Patent Office and are prepared to 
serve you in the handling of your patent matters. 

A specially prepared booklet entitled “Patent Guide for 
the Inventor", containing detailed information with respect 
to patent protection and procedure, together with a “Record 
of Invention” form will be promptly forwarded to you without 
obligation upon request. 


CLARENCE A. O’BRIEN & HARVEY JACOBSON 


ed Patent Attorneys 


Regist 


82-L DISTRICT NATIONAL BUILDING @ WASHINGTON 5, D. C. 


LARENCE A. O'BRIEN & HARVEY JACOBSON 
istered Patent Attorneys 


Patents 


Trademarks 


Copyrights 
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Letters 


Canned Television? 


Sir: 

Since television is now in use, I thought 
you might like the idea I have in connection 
with it. 

‘As we all know, as long as we have rec- 
ords to play, we will always want to listen 
to our favorite music. 

Now with television, I think it would be 
possible to have the players and singers 
televised on the records. In that way, you'd 
not only hear them but see them. . . . 

C. Woyrena 


Whiting, Ind. 


Agood idea, but pretty hard to work out. 
It is interesting to note, however, that fac- 
simile images have already heen recorded 
on wire for later transmission, the visual 
image being produced entirely by sound. 
A major difficulty would be to get both the 
sound and the image from the same record, 
Perhaps two synchronized records, one pro- 
viding the image and the other the sound, 
might be one answer. In any case, though, 
the cost and complexity of the equipment 
required, both to record and play back the 
records, would probably rule out commer- 
cial development for some time to come. 


Atoms vs. Steam 
Sir: 
What is the matter with the current 


writer on atomic energy? Has he lost his 
imagination? To me—I am just an ordi 
electri agination is an indisper 
quality, Why should anyone with the abil- 
ity to comprehend, and write about, power 
plants, ocean liners, aircraft, and many 
other devices powered with atomic energy 
still go back to the steam era? 

All of the proposals I have seen have been 
in this vein: atomic energy to be trans- 
| formed into steam pressure; steam pressure 
to drive a turbine or, even less, an ineffi- 
cient reciprocating engine; and that, in 
turn, to drive an electric generator. It 
seems to me they are missing one of the 
first concepts of physics, due perhaps to 
the magnitude of the subject. With every 
| transformation of energy there is a loss due 


INVENTORS 


Patent laws encourage the development of inventions. 
We recommend that an inventor employ a registered Patent 
Attorney or agent, if the inventor is not familiar with patent 
matters. This is because the value of a patent depends largely 
upon the skillful preparation of the specification and claims in 
the patent application. 

The firm of McMorrow, Berman and Davidson is registered 
to practice before the United States Patent Office. Addition- 
ally it engages patent attomeys able to readily understand 
inventors’ disclosures, to advise concerning patentability, and 
to prepare appropriate specifications and claims. 

If an inventor believes he has an invention, a search of the 
most pertinent prior U. S. patents should be made and a report 
obtained relative to its patentability. Where such report in- 
dicates that the invention appears patentable, in order to 
secure protection, diligence should be exercised in making 
application for a patent. 

Send for a copy of Patent Booklet entitled "How To Protect 
Your Invention.” This booklet contains information on patent 
protection and procedure. You will also receive an “Invention 
Record” blank. This will be promptly forwarded to you upon 
request—no obligation. 


McMORROW, BERMAN & DAVIDSON 


Registered Patent Attorneys 
PATENTS © TRADE MARKS = ¢ ~— COPYRIGHTS. 


142R VICTOR BUILDING, WASHINGTON 1, D. C. 


gacods eee eennnnnnnny 
McMORROW, BERMAN & DAVIDSON i 
Registered Patent Attorneys { 
142-R Victor Building, Washington 1, D. C. H 
‘Send me your Patent Booklet, “How To Protect Your Invention”, and alto “Inven- 
tion Record” form ot once. 1 understand this request does not obligate m 

" 


Novemser 1948 [7 


When you change to 
Winter Oil--- 
YOU NEED 


PYROIL 


MORE THAN EVER! 


you put in your crankease is 
Jow viscosity oil. It is necessary for cold weather 
starting, But the operating temperature of the 
motor is much the same in winter as in summer. 
When you stop your car, turn off the ignitio 
the low viscosity oil quickly drains off cylinder 
walls. Unprotected, they are subject to corrosion. 
Dry, the cylinder walls are subject to wear upon 
starting. Pyroil gives oil the property of clinging 
to cylinder walls, The famous Pyroil film stays 
there, protecting them from corrosion and wear. 

Whenever you add oil—add PYROIL—and 
add miles ww your car. 


PYROIL FOR AIRCRAFT ENGINES 


Use Aircraft Pyroil B for lubricating oil, Air- 
craft Pyroil A for gasoline. 


‘The winter 


GIVEN! 


ine 
Hy ne up 
ta your for the aking 
pad 
Manufactured and Guaranteed by 
Pyrell Company, 359 Main Street, 


sent postage 


359 Main Steet, Le Crosse, Wi 
T wane, my: car to last and run properly. Please tell me 
more about Pyruil and how ic can accomplish this for me, 
Name 


Address - 


City or Town 
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to the escape of heat, gases, chemicals, 
radiation, by-products, et 

With a working knowledge of atomic fis- 
sion plus a little imagination, it seems to me 
to be entirely possible to convert atomic 
energy, with its billions of electron volts 
(which I confess | do not understand), its 
free electrons, its beta and gamma 
radio activity, etc., directly into clectr 
energy. I believe that electrical energy 
so far, the most cfficient and workable 


means of transforming energy into every- 
day uses, Moder science easily and effi- 
tly transforms electricity into mechan- 


nergy, heat, light, chemical, and elec- 
tronic energy. . . « 

A. M. Kinxparrick 
Sacramento, Calif. 


Drawing electricity directly from an 
atomic pile is a nice idea, but unfortunately 
nobody hax thought of a way to do it. PS 
mentioned this problem about a year ago 
(“Artillery Against the Unknown,” July *47). 

More recently, Dr, Lyle B. Borst, head of 
the nuclear reactor project at AEC's Brook- 
haven National Laboratory, said: “We have 
looked long and hard for a trick method of 
getting electrical energy directly from the 
chain reaction, We would greatly enjoy 
building a chain reactor with two wires 
leading out to carry away the energy ata 
modest voltage of a million or so volts... 
We can even dream up a system (with) 
reasonable efficiency... (but it) will not 
support a chain reaction.” 

There is some promise in MIT's new 
high-efficiency thermocouples, which con- 
vert heat directly into electricity, but the 
best are inferior to a good steam plant. 


Wishing Well Works Well, 


Sir: 

In the April "48 issue, page 191, you gave 
the directions for making a Wishing Well 
flower pot. I made one for my wife, and 
we then I have made 70 or 80 for our 
friends who have scen it, They are the 
prettiest Hower pots I have ever seen. 

I made a few chang the process that 
may help others in making them. For the 
roof I used a slat from an old venetian blind, 
instead of a cigar box. I didn’t have the 
tools for tin work, so I used a cork for the 
bucket, which I hollowed out. After it has 
been varnished it looks like an old wooden 
bucket. Thanks for the complete plans of 


INVENTORS 


A patent is a valuable right. ‘On the basis of a 
constitutional provision Congress has established a 


system under which inventors may secure the ex- 


clusive right to prevent the unauthorized use, manu- 


facture and sale of their inventions for periods of 


seventeen years. The inventor secures this protec- 


tion by obtaining a patent. 


Uniess an inventor is thoroughly famil- 
iar with such matters, he is advised 
to employ a competent registered patent 
attorney, as the value of patents depends 
largely upon the skillful preparation of 
the specification and claims. 


We recommend that you authorize us 
to conduct a search through the United 
States patents pertinent to your inven- 
tion and to submit a report setting forth 
our opinion with respect to its patent- 
ability. 


This firm is registered to practice before the U. S. Patent Office and is available to 
assist inventors in the preparation and prosecution of their cases. Detailed information 


and the preliminary steps to take to obtain patent protection will be furnished upon 


request. Form below for mailing convenience. 


VICTOR J. EVANS & €O.* Wtebn Wt. Gans 


Te 


PATENT ATTORNEY 


340-M MERLIN BUILDING. WASHINGTON 6. D. C. 


| VICTOR J. EVANS & CO. © Merlin M. Evans 


| Registered Patent Attorney 


| 340-M Merlin Building, Washington 6, D. C. 


| Please send me without obligation a copy of your booklet “Patent Protec- 


| fiom” form. 


1 
! 
I 
! 
1 
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tion For Inventors” together with your convenient “Evidence of Inven- | 
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1 
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1 
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POPULAR SCIENCE 


an o 
many 


ginal idea, amd I hope there will be 
more to follow. 


R. L, Sovrawick 
Tampa, Fla, 


Seeing a M cule’s Shadow 
Si 

In the article “Super Microscopes to Open 
New World” [PS, July "48, p. 122] there is 


a photograph showing a molecule of poly- 
styrene latex. The photograph shows a defi- 
nite shadow cast by the molecule 

I would like to know if this is possible, 
It seems to me that the electron microscope 
could not reproduce anything such asa 
shadow. And even if it could, the wave 
length of visible light would be longer than 
the diameter of the molecule, making it im- 
possible for the molecule to cast such a 
shadow... . 


Ricanp S, Sakunat 
Portland, Ore. 


The shadow is not an optical one, as Mr 
Sakurai correctly reasons, It is the result of 
a technique often used to enhance the clar- 
ity of images in the electron microscope, In 
preparing the specimen for examination, it 
is subjected to a “sputtering” of chromium 
or other metal, of which a thin film is de- 
posited, High points on the specimen shield 
nearby areas and leave uncoated spots re- 
mbling shadows. The photograph is an 
example of this very striking effect. 


Landing the XE 


Sir: 
In your October, 1947, issue you ran a 
picture of the Martin XB-48 six-jet bomber 
with bicycle landing gear. I have been 
puzzling, on and off, ever since about how 
an airplane with fore-and-aft wheels is 
landed. Do you land it on the front wheel 
first, the rear wheel, or both at once 
James Crmustes: 


ny 


St. Louis, Mo. 


Good question, The ideal landing is one 
made at approximately 10 percent above 
stall speed, which allows both wheels to 
touch simultancously. A full stall landing 
may also be made, allowing the rear wheel 
to touch first, or a high-speed, nose-wheel 
landing, which is similar to landing on con- 
ventional gear, In a high cross wind, the 
up-wind wing must be kept level or slightly 
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down. This same problem exists on a flying 
boat, but is quite easy to control. 


500 Bird Cages? 


Sir: 
In the August number of PS, page 175, a 


| writer says to keep birds away from straw- 


berry beds by putting bird cages over the 
plants, What a joke, I have 500 plants in 
my strawberry beds . . , 500 bird cages? 

Here is my plan, and it works. Get an 
old, worn-out garden hose, cut it into 3-foot 
lengths, and put these between the rows, 
about 10 feet apart. To the birds, these are 
snakes, and you should see the robins and 
other birds as they roost on the wire fence 
and never go near the berries. 

Mrs. L, M, Mrrcnen 

Toledo, Ohio 


Thermometer Gets a Cold Shoulder 


Sir: 

IT have been told that a reliable method 
for testing the accuracy of an ordinary ther- 
mometer is to place it in a pan of cracked 
ice—that under this condition it should reg- 
ister 32 degrees. . . . 

Lestiz M, Pinney 
New Castle, Pa, 


Yes, but adding a little water to the ice 


will make it easier, Don't worry about 
melting the ice—ice melts at 32° F, 


Puzzling Projectiles 


My friend contends that two identical 
projectiles, one fired on a horizontal and the 
other dropped from an equal height at the 
same instant the first leaves the muzzle of 
the gun, will both reach the ground at the 
same time, 

I say that this is only true in theory, In 
actual practice it would not work out, due 
to air pressure, muzzle velocity, and other 
governing factors, 

Anrnun C, BEcKER 
Woodhaven, N. Y. 


Mr. Becker's friend gets the decision on 
this one. The falling or vertical motion of 
each projectile is due to gravity alone and 
thus is entirely independent of any hori- 
zontal motion; so the projectiles would 
strike the ground at the same time, 


I you're that man, here’s something that will in- 
terest you. 

Not a magic formula—not a get-rich-quick scheme— 
but something more substantial, more practical. 

OF course, you need something more than just the 
desire to be an accountant, You've got to pay the price 
—be willing to study earnestly, thoroughly. 

Still, wouldn't it be worth your while to sacrifice 
some of your leisure in favor of interesting home study 
—over a comparatively brief period? Always provided 
that the rewards were good—a salary of $3,000 to 
$10,000? 

An accountant’s duties are interesting, varied and of 
real worth to his employers. He has standing! 

Do you feel that such things aren't for you? Well, 
don’t be too sure, Very possibly they caw be! 

Why not, like so many before you, 
LaSalle's modern Problem Method of trai 
accountancy position? 

Just suppose you were permitted to work in a large 
accounting house under the personal supervision of an 
expert accountant. Suppose, with his aid, you studied 
accounting principles and solved problems day by day 
—easy ones at first—then more difficult ones. If you 
could do this—and could turn to him for advice as the 
problems became complex — soon 
you'd master them all. P 

‘That's the training you follow in 
principle under the LaSalle Problem 
‘Method. 


investigate 
for an 


‘You cover accountancy from the basic Principles right 
up through Accountancy Systems and Income Tax Pro- 
cedure. Then you add C. P. A, Training and prepare 
for the C. P. A. examinations, 

As you go along, you absorb the principles of Audit- 
ing, Cost Accounting, Business Law, Statistical Con- 
trol, Organization, Management and Finance. 

Your progress is as speedy as you care to make it— 
depending on your own eagerness to learn and the time 
you spend in study. 

Will recognition come? The only answer, as you 
know, is that success does come to the man who is really 
trained. It's possible your employers will notice your 
improvement in a very few wecks or months. Indeed, 
many LaSalle graduates have paid for their training— 
with increased earnings—before they have completed 

! For accountants, who are trained in organization 
and management, are the executives of the future, 

Write For This Free Book 

For your own good, dont put off investigation of all 
the facts. Write for our free 48-page book, "Accoun- 
tancy, The Profession That Pays.” It'll prove that 
accountancy offers brilliant futures to those who aren't 
afraid of serious home study. We'll also include "Ten 
Years’ Promotion in One”—a book which has 
helped many men. Send us the 
coupon row. 


LASALLE EXTENSION 
CHICAGO 5, ILL. 
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D.T.1. can prepare you for 


1S ONE OF YOUR H 1 
D. Tl. BEST BUYS a profitable future in 


See how DeForest's Training, Inc. can start pre~ 
paring you now for the opportunities chead in 
TELEVISION . .. RADIO . . . ELECTRONICS, We 
provide practical training in your own home to 
help you gain the confidence and “know-how” 
to fit you for a responsible, well-paying job or 
your own business. D.T.. trains you rapidly 
thoroughly, by using modern instruction meth~ 
ods and equipment. Write today for free facts 
on how you, too, may get started foward a 
profitable, exciting career. 


You may learn at home 0 
new, modern laboratories 


or. 


EFFECTIVE EMPLOYMENT SERVICE is 
evaileble when ya complete your 
training to help you get storted. 


© 


DeFOREST’S TRAINING, INC. 


CHICAGO, ILLINOIS. 
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2281 W. Fort St., Detroit, Mich., Dept. 
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locksmithing and key making 


MAUSTRATED LESSONS 


watch and clock repai. ing 
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Wherever Diesels are used, the name “HEMPHILL” 
is famous. It stands for TRAINED MEN—men who know 
Diesel. Many trained Diese! graduates of Hemphill 
[Schools are successfully engaged in work where theit 
Diese! training is “paying off.” Perhaps they are assem- 
bling Caterpillar Tractors, or servicing Cummins- 
powered crucks, or installing and maintaining General 
Motors’ Diesels. Perhaps they are working with these 
land other makes of Diese! engines in trains, ships, 
drilling rigs, sawmills or construction equipment—but 
‘no matter what the Diesel job, Hemphill trained men 


THE pS EASY WA’ 


have the "know how” co handle i. 

Prepare YOURSELF for the great industrial swing to 
Diesel power which is now here. Get complete details 
of Hemphill Diesel training now! 

—you can learn Diesel at home, 
quickly ond easily, in your spore time, Hemphill Home- 
Study lessons are fuly illustrated, easy to understand — 
have helped many to success, Mail coupon below for 
complete detoils and free booklet "March of Diesel. 

AUTOMOTIVE TUNE-UP SPECIALIST TRAINING 

‘available in Los Angeles. See coupon. 
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Make $15 to $50 a Day 


(and work every day) 


'y skilled workman will tell you 
mibers have the best of it. WIN: 
and SUMMER the Plumber is 
busy at top wages. No skilled Plumber 
is ever out of a job... compare 
opportunities with ‘any trade, and 
decide where your opportunity is, 


‘A Sensotionally low price 
for such 3 pre me. 
plece..-A WRIST WATCH 
fond STGP WATCH in one! 


IT HAS EVERYTHING! 


Plumbing, to the man with 


know how. “means promt. “In- 

Neatizate Universal's. unlave Ws @ STOP WATCH! 
Own Your Own} si Method’: system «This MEASURES DISTANCE 
PLUMBING J tm. deveioned over & giarter Sin 'measunes speeD 


ntury ago by a master plumber. | | 
offers you the opportunity to 
Gulekly get_into. the. plumbiag 
born school”... . bute plumbing 
school developed ‘and operated by 
plumbers since 1023. 


BE A PLUMBER 
In Just 32 Weeks 


Now, just 32 weeks of intensive 
training equips you to be 3 
plumber, "No" need ever serve 
in -apprenticeship. Don't envy 
the plumber's bis profits 
enjoy them. 


‘of Airplanes, Cars, 
Roce Horses, ete. 

11 hos Sweep Second Hond, 

Chrome Case, Precision 

Workmanship, 


BUSINESS 


No other busi 
ness offers you 
the. opportunity 
of starting in 
Your own bi 

heas, ‘and mak- 
ing ood profits 
with little 


Rush 


hin 10 days. 
HARVEY SALES, Dept. 121 
4916 N. Albany, Chicago 25, I 


training and a 
kit of tools, 


JOURNEYMAN 
PLUMBER 


System Shows How With 


Tools .. . Not Books 
Universal's highly developed 
method makes plumbers by a 
‘special developed system show 
Ing how ‘to use plumbing tools 
not books. ‘Every instruc: 


‘or af Allied Schoo! in Chi 
KEY POSITIONS OPEN IN INDUSTRY 


Train Now! 


ior ia & Licensed Master Plumber tab 

Master. With I capable ‘of showing every. trick im i938 

Universal train- I s'the trade - + Lead Work FREE 

ri, ta depend [| Bueprint for pian reading, et EMPLOYMENT 

man can depend I pnts business offers a wonderful ‘SERVICE 

on high wag opportunity, forthe man “who VIG Write For Cotolog—A Te Postcard will do 


likes to work with tools: 


ALLIED SCHOOL OF MECHANICAL TRADES 


FREE 


DETAILS SHOW 
‘YOU HOW To START 


Over 7,000 Successful Plumbers 
Recommend This Schoo! 


‘This system has made more th 
7,000 plumbers. ach will testily it 
was the Universal Plumbing School 
that started him on the road to prof 
its, Investigate our past performance 
then decide. Universal is the Inrg= 
tsi ‘and ‘only ‘school im-Ameriea de- 
voted exclusively to 
established in 1923 
faved bya plum 
id operated by licensed plumbers. 
Don't waste your time looking over 
war born schools Tnvestigate 
is system. then get into the 
profitable plumbing business. 


IT COST ME MONEY 
TO FORGET! 


You can start now 
to success as a 
lumber by simply 
filling out the eou- 
mand Maltin 
ee. or just write 
Universal Phumb: 
Ing School, 830 
Holmes. Ki 
City, Mo, 
detalis. showin 
how" will "be went 
by return mail 


...This Doesit Happen 
If You Use Memindex, 


MEMINDEX memory method and pers fl 


Bend me FREE details about the plumbing business and tell 


} 
| Seeeae een tememeeae | | 
Name. - — eons E 
———— : I Bade | 
es ate -| | 
Siu aaa ames tans | 
| __UNIVERSAL PLUMBING SCHOOL || 7 Dap. ah carers Roose | 
|e SD) seen 
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Now You- 
a“WHIZ 


UTO REPAIR JOB 


$0 comp! 
to understand— 
have done jobs 
f with Manual T 


“Instructions 19 
“Moter's Manual cleor, hove. ao 

od paid for itself on trouble learning 
the first 2 jobs, ane 


1 Would not have ot: 

4 Fempted without 
ic. VANS 

q ERSTROM, Mich, 


wv 
MoToR's AUTO REPAIR MANUAL Is Showing Thousands of Men How to Handle 
ANY Job on ANY Car—Faster and Easier! Now Let It Go To Work For YOU! 


Every Job on Every 
Car Built Since 1935! 
Nearly 290,000 service 


Sind repair ducts” on 
feriean Bantams» Au~ 


ean repair anythi 
earburvtor to rear end, Ford 


ard ones that give job in auiek index: then let 
Other mechanics such & official Instructions, “boiled 
Shendacha"! down” from 150 aute mant- 
HOUSANDS of men like 
‘above are letting 
AUTO. RET 


Taetory shop 


Heating Systems: 
‘Gniversels: Pronk 
ear Enda, ete, 


Profits than ever before 


Complete “How-To-Do-It"” 
Now lot t 

ryseorreet inst 
tay 1700" "how 


reading Automo: 
Maga- 


Charts and ti re 
Tor YOUt 


FREE 7-D0Y MoToR Book Dept., Desk 2N, 572 Madison Ave., N. Y. 22 


; same 
, Rank to (Check box gpposite book sou an 
MoToR’s Truck | an : ome tent remit at it 
trucks ‘ sy fo 
elalists $e. covers EM MANUAL, “Described at left.) If 
By Bee eae I met th, 
mae sce ats, e000 i iS 


Me ced ons : 
ierels ane air Manual. check ‘Check box charge w 
eseimans. iriiqapon at HSE fourox Satan Aske Ropate sara 
Feet eos er $8 fay ited 
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Get This 
free Bookle, 


Awalifications 
of the 
Northrop 
pirat and 
pirat ine 
Weaies Graal ie 
» 


Learn 

why it pays 

to be a 
Northrop-Trained 
A&E 
Mechanic 


This booklet tells future employers of Northrop 
graduates about the Northrop-trained A & E Mechanic's 
superior qualifications, Our Gi Placement Department 
has placed itin the hands of over S000 airlines, repair stations, 
flying schools, airports, and aircraft sales agencies; and ex- 
ecutives of aircraft, engine, and propeller manufacturers 

This booklet will tell YOU the important advantages 
YOU can enjoy during your training, on entering Aviation, 
‘and all through your career. Here are the answers to: why 
the Northrop-trained A&E mechanic is in demand—why 
Northrop graduates hold good jobs with many leading 
‘aviation firms—how Northrop training prepares men for 
better starting jobs, faster advancement 

Read this description of trainin 
thats pertof a lamousairerell company, a choo inthe mda 
of important engineering, manufacturing, and maintenance 
work—where you get many advantages that make your first 
job simply a continuation of the very same practical duties 
you leamed and performed during your Northrop training 

Got this booklet—if you are interested in Aviation— 
if you want to make the most of ig opportunities. 
Send the coupon for your free copy. 


D\NORTHROP 


AERONAUTICAL INSTITUTE | 


jon of Northrop Aircraft, Inc. 
Jamer McKinley, Managing Director 


1525 E. Broadway, Hawthorne, Los Angeles County, Calif. 


Please send my {ree copy of the booklet, 
[Northrop Aiterat and Aircraft Engine Mechanics Graduate,” abo the 
Institute catalog and complete information on Northrop training. 
{including starting dates of clases. Lam interested in: 

DDAireratt and Engine Mechanics Aeronautical Engineering C) 


Sane 


Kare 


aw 


Tame 
Non-Veteran 


Tar 


H (Check one: Veter 
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START A BUSINESS 
AT HOME. 


Like John Lehman, Who Say: 


“The complete Fyr-Fyter extin- 
‘uisher line gives me @ steady 
income and real independence.”” 


Yes, copable men like John Lehman’ 
will find an outstanding opportuni 
with Fyr-Fyter. You can be your own 
boss... operate in your own ki 

vicinity . . . buil 
income, No capi 
‘eccounts, maki 
weekly. Thousands of 
to the vost need for 


. . . 
Surface Plate, Angle Plate, V-Blocks 
SURFACE PLATE for laying out, etc, Precision ground 
to 001" 12" x17" x 3", top 3/4" thick» $87.80 


. 
LATHE WORKS 


436A €. Madigan St 
‘South Bend 22, na 


SOUTH BEN 


WALL TENT inci winters 6?"yi 


open at back, Ends 8" high, Only 
CANVAS COVERS \ 


ton, Original 
vake appre. 


ARTHRITIS © NEURITIS © SCIATICA 

If you suffer the agonizing pains of these diseases 
when the usual reaaciles have failed, learn about a 
specialized system proven for treating. This marvelous 
treatment is completely explained in the Ball Clinic’s 
FREE BOOK. No Obligation. Write Today. 
Ball Clinic, Dept. 36, Excelsior Springs, Mo. 


LAFAYETTE 
CONCORD 


Ss wer TEeg 
oe 


here’s a swell gift: 
ELECTRIC HAND DRILL 
KIT ONLY $19°* 


Kit contains %” eapacity 
drill with universal type 
110-120 V. AC-DC motor. 
Free chuck speed 1100 
rpm. Balanced. saw grip 
handle pul line” pressure 
on drill for fewer breakages. Thumb 


control switch located on top of handle. 
Metal case holds drill and 20 “mechanic's length” high 
8nd iron, 10 for wood. No. 1SN1S76SP. 8 ibs. $9 G95 
6 tube, 2 band kit 
Has a freq. range from 550- 
1600 ke and band from 
controls, Circuit includes un- 
tuned stage of RF amplife 
ter, a 128K7 TF amplifier, a 128Q7 asa det., AVC, Int 
Audio ‘Amplifier, 30L6GT power output, and a 3525 
tubes, wire and solder, No. 32N24542P--AC-DC. 
NEW MICRO-GROOVE 
For the new long-playing 
records, crystal phono 
Inlerogroove records at 39% rpm. Excellent frequency 
ponse for voice and music, Output volt. approx. 1 
idea of the year.. PORTABLE BICYCLE RADIO 
| for only *19°° 
easily mounted or earried as 
a personal. Supplied com- 


grade steel twist drills, sizes up to 14". 10 for steel 
BUILD IT YOURSELF 

‘dial. Three 

tion. 128K7 as RF amplifier, a 12SAT cvcillator-conver- 

rectifier, Kitincudesall partsand.eabinetexcept $9795 

LP PICKUP 

pickup for reproduction of lateral cut, tong playing 
re 

volt. Low tracking force. No, 99N3577P Wt. 12 or. $495 

Battery operated. Can be 

plete with ail bieyele mount- 


ing hardware and telescopic 
antenna which plugs into 
radio. Slide rule dial. Ver- 


tery. Attached handl 


Lightweight. Case beautifully 
heft. fe 
Battery kit $1.84 No. ING2OP $9.Q95 


LAFAYETTE-CONCORD 


100 Sixth Avenue, New York 

901 W. Jackson Bivd., Chicago 265 Peachtree St. Atlanta 

10 Federat St.. Boston 24 Central Ave., Newark. 
‘542 E. Fordham Rd., Bronx 


finished. Anti 
3 Ibs. 3 ounces 


229 W. Madison St, Chicago 


here’s your chance to get a professional 


JIG SAW at only 134° 


Highly-polished, rust-proof, 
extra-strong aluminum construc 
tion. Only 4 the weight of the 
usual cast-iron power tool, In- 
cludes many expensive machine 
features: “Oilite” bronze bear- 
ings; roller bearing saw guide; 
built-in blower; sturdy, accurate 
protractor to set or reset table 5 
fo any desired angle quickly. Blade may be tured to any angle 
for ripping. 14” throat will cut work up to 2" thick on 

tabte Dai, toostroken Ne-IeNISTBOP—Wt.Az's ion, SLD" 


BEST SPEAKER BUY EVER @ 10” PM 
Grab up a couple at this amazingly low 
price. They're top quality 10° PM spenkers, 5345 


48 oz. Alnico V magnet. Voice coil impe- 
dance 32 ohms Up to a booming 8 watt 
capacity. Ideal for radios, ete. No. 99N7019P. 

electric motor. Simple, vivid) 


ELECTRIC MOTOR KIT 
motorize your models 

4 {illustrated Instruction bool 

ges of “whys” and “hows” of electricity, television, 


A complete set of preci 
nid atomic energy, Hours of fun, No. SEN2AA55P $995 


made parts for building a 
Only 


Listen — how would you feel if you opened your mail box 

this A.M, and found an envelope stuffed with crisp new fives 

and tens? That's how veteran bargain hunter 

they open their copies of the giant new Lafayette-Concord 

1949 Catalog, now in the mails! It's the next best thing to a 
made 


in TV, Hi-Fi, 
Parts, Tool 
catalog, oF 


Equipment, 
hop from thi 


ete. If you 
drop into one of our stores. 


RUSH THIS COUPON AT ONCE 


oe 
[Bh 88 Are sew Yo 12 
1 W. Jaco Bird. Chicane 7 
245 Peochires St, Atlan 3 


(1 Pls eh FREE clog No. 9 
seed Pre Xmas Git Cason 

OG tewioe § 

‘Shipping charges extra. 

| ond ms . 
Basen . 
a. Siti 4 
| 
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Pease fll attached order. 


LEARN 10 
© DESIGN 
@ INSTALL 
@ MAINTAIN SS ——— 4 


GARDENS & PARKS 


Read what students say: 
tuk uecemnes MCC ohne eer anes 
sruit Tandseaptag business bas Just Been short 
aren da ern aero 
mee ht se seal wat to secure pouiion oo aster 
“Thanks to your lessons —I won a top staff job 
epee Nn Socaoetiten” br'Se mites ies 
Sea cna Oh toe hes ona Ea eee 
tainly Sretly improved the ouliook or hay ners 


ORNAMENTAL HORTICULTURE 


A thorough, constructive home study training fo 
employment or advancement in Nursery Opera 
tions, Park Supervision or maintenance,Landscape 
Designing or Landscape Gardening. Our 3 way 
Plan shows you how to start your own business, 
tn a better job, or earn extra money in spare 
ime, Send for Free information. 


Increasing your hold on your job 


and giving yourself a chance 
for advancement 


Tew 


The Croft Library of 
nb Factical Electricity 


No money down—easy payments 


“ 
‘aI 
a 
J ity and state | 
| Comnany 1 
Lees peoettenre nee carats POMS 
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E ERMO CO. *: New 


The Hondtest Thing a Woman 
= Can Have! 


“Chic 7” 


New — Smart 
Practical — Luxurious 


= 


mw, in one" 
fold” +" Coin 
* Identification Window * Stam 
* Card and Ticket Pocket + Ré 
parent Viewers for 8 photos, Enjoy the pleasure 
of keeping your 7 basics" together in this charm 
Ing creation, Made of luxurious genuine 

in 4 of fashion’s most 

Gi China Res 
Teal for use in handbag or al 
NOTE TO BOY FRIENDS, HUSBANDS, BOSSES: 
The gift every na 

tity discount of 3% on orders for 12 or 
€.0.0. only $2.98 tax included plus postage. Send 
check or money order and save postane. 

Money back if nut satisfied, 


507 Filth Ave, | 
fork 17, N.Y. 


and sized” purse you have * Bill- 


SCOUTING FILMS 


Thrilling Home Movies 
of all types, 

Send only One Dollar 
for Super Short Subj 
"EXCITING STARS", 


intro, Hollywood, Calif. 
Check Size: GO 16m O SoundQ 


AMAZING NEW HOLLYWOOD PLAN 
Yer sure neais S.CARS 


iene 
‘Gur Commercial art 
ch you the secrets 
YwooD. Drawing 
ished, Be a auc 

NOW for free detatis 


es 


It Will Pay You to Read These Vital Facts 
about YOUR FUTURE in 


REFRIGERATION 


AND AIR CONDITIONING 


‘This open letter has only one purpose—to help 
you decide if Refrigeration and Air Condi- 
tioning can give you the kind of future you 
want. If you are looking for better pay, real 
job security, steady advancement — perhaps 
a business of your own some day—you're 
the man who will go places FAST in this 
thriving, fast growing industry! 


Good Jobs Open Now 


Many fine jobs are open NOW in Refrigeration and Air 
Conditioning for men with proper training. They should 
have a real liking for machinery: and they sbouldn't be 
‘worried about getting their handa dirty, These men con- 
‘tantly will be meeting up with different kinds of work — 
Installing, repairing, servicing, maintaining and rebuild~ 
ing Refrigeration and Air Conditioning equipment. There 
won't be any dull moments—and every day will seem more 
Interesting than the last. 


Does this sound good to you? If it does, 
read every word that follows: 


Start with Home Study 


‘You can get the training you need to handle a good paying 
job in thie fascinating field in a few short months. The 
industrial Training Institute— America’s foremost school 

of practical training —will start preparing you at home in 

Your spare time. You can keep your present job and income 

While training. You can train as fast or aa slowly as you 

‘wish— ITI training is geared completely to your own 

jare-Time Study isthe first st 


Everything Easy to Grasp 


‘Your ITI Home Stady lesson Work Sheets are so practical 
‘and down-to-earth that you can do many profitable service 
jobs while you're still learning. This ls a fine opportunity 
toearn while you learn—and get priceless practical expe- 
rience at the same time. 


VETERANS 


Get the Facts =—> => =—> 


MAIL COUPON TODAY! 


INDUSTRIAL T 


ITI residence training is f 
approved under the G. 


WORK IN HUGE SHOPS 


xDer 
in the ITI 3 


mental Home 
that contains the # 


jecrets of Air 


he moat practical and complete ever 

‘from ITI ready rac 

‘But we don't stop there. The ITT 
‘will do everything pos- 


gave them a flyi 
Solutely essential 
with its five large buildings, over $500,000.00 worth of 


to give you trai 
but the best. wi 


ing auickty an 
Gull mathematics. 
{or the practical man by practical men. 


Mail Coupon for FREE BOOK! 


Find out about ITI training today. Just fill in and mail the 
fonbon below. We'll rush you the bis FREE 11 book, 
Sur Future in Refrigeration and Air Conditioning” with 

‘Bake this first step toward 
‘There's no obligation. 


1 

1 ei 
ere 
1 

i 


‘shout the 


po obligation. 
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SHORTHAND in 
6 ae at Home 


FRANKLIN CREDIT SCHOOL 
Dept. 71-M, ROANOKE 7, VIRGINIA 


bbcode Engineering@ 
Soy ENORMOUS PROFITS CASTING 


Refrigeration 


Mechanics Air Conditioning 
LEARN A Body-Fender v Electricity 
TRADE Repair Electronics 
¥v Diesel Engines Vv Radio Servicing 
VTelevision Vv Drafting 


V Building Construction 


The years ahead are going to be big. Grow with them. Prepare now to 


ke, Michigan 
Ti's SHOP-PROVED HOME TRAINING. METHODS. Fill out coupon— 


© 
mail it today for big, Ilustrated FREE booklet. 
VETERANS! FILL OUT - CUT OUT - MAIL TODAY! 
und x 


| cofACTS, FREE FOR MEN WHO WANT TO GET AHEAD 


| commence 


edly & Pender Repatring 
Autametive Mechanics 
Diesel Mechanier 


DVaern 


Learn 


Let NATIONAL SCHOOLS, of Los Angeles, a practical 
Technical Resident Trade School for almost 50 years, 
train you for today’s unlimited opportunities in Radio 


GOOD JOBS AWAIT THE TRAINED 
RADIO TECHNICIAN 


needed In, the great, modern Radio, Television and 


Bate Reeve eee: Nate eyed lessons, and. eat cn Material Are Up-to-date, Practical, Interesting 
{rain you in Your abate me: right in zeae owe Yor'these National Master Shop Method Home Training gives 


ehools 
ut Gurnethag al ben Brod by i0e fee adeand navanceg nega fn gma of aly 
Foren Ou eeeee htteeinca eo al over tke ana Blectries 
HimerousMlstation, a siaecame lt Touruetion materia 
You Learn by Buildin; pipment wt aetna upervinion of our own engineers and Ineiracigry. A 
Standard Radio Pai HRSFiaimpieWeesonin yours upon fequest™use the coupon below. 
Your Nationa Senals ouree tel 2 eed vcr: ct Sa elle acl 
Home Suey Courses 
Onerte 

APPROVED 

co VETERANS 

Thack Coupon 


NATIONAL SCHOOLS) 
NEW PROFESSIONAL MULTITESTER AOS ANGELES 37 CaLHONMIAEST-1N63 
INCLUDED Wational Schools, Deot. PS-11 
Bek, Wpttchut"thatcompiss |) g0G South exeseren serose 
‘with test leads and batteries. ingot i Sarre 
ce Hz the books mentioned iy your ad inch 


‘cireal 
fitester at home or on service | NAME. =o ica scanner 
‘calls Tt ts dest 
‘and ‘current. Fe 
AG Sete and decibels You wil | ADDRESS 
"and Use 


erry 
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MUFFLERS 
Steels & Aluminums 
cine me 
=e 
soy Sera 
BO See ras 
oe ae dike ee 
Sh Be te sat 
ae een ad a 
oa Pi tl 
iors ae 
cme 
oe 


with 
. $17.20 pr. 


For Ford Chev | (ex 
tlie), Mere, 


‘Streamline Your Car 


Tirvcted of heavy 
ody st 


fy your car 
atthe Rowing 


inherently de 


DIXIE-WESTERN 
DUAL INTAKE MANIFOLDS for 


= V-8 FORDS AND MERCURY: 
=—— bi 


Siohty polttned tom 3 


Check Encioved $. Ship C.0.0 $. 


SANDEE MUFFLER CO. 


ey Ade 


5643 Cortyne Place Culver City, Celifernio 


STUDY AT HOME for Business Success 
and LARGER PERSONAL EARNINGS. 
39 years expert instruction—over 114,- 
000. students enrolled. LL.B, Degree 
awarded. All text_ material furnished. 
Easy payment plan. Send for FREE BOOK 
NOW—"Law and Executive Guidance.” 


AMERICAN EXTENSION SCHOOL OF LAW 
Dept. 95-PS, 646 N. Michigan Ave., Chicago 11, Ill 


TENTS 
AND TRADE MARKS —— 
\ ¢C.A.SNOW & CO. 


REGISTERED PATENT ATTORNEYS 


WRITE FOR INFORMATION TO 
6 sM 


INVENTORS 


Whether an invention is patentable can be substantially de- 
termined by a search of the U. S. Patent cecords. Without 
Obligation, write for information explaining the steps you 
should take to secure a patent. 


JOHN N. RANDOLPH 


Registered Patent Attorn 
205 Columbian Building Washington 1, D.C, 


Thribling Werk COLORING PHOTOS 


) FOR INVENTORS 


Hundreds of 

have requested 
locating 

Products 


thetable. new 


HELP." 


INSTITUTE of AMERICAN INVENTORS 


Dept. 3, 1926 Eye St. N.W., Washington 6, D.C. 


ENGINEERIN 


INDIANA 
TECHNICAL 
COLLEGE 


DEGREE IN 
27 MONTHS 


6118 E. Washington Bivé.. 
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STAEES ood Seeomene snacties 


Go HarOWT nd CATALOG 2c 


EAANSEN AUTOMOTIVE 
ENGINEERING CORPORATION 


How to Bring Your 
Kitchen Up-to-Date- 


How to Plan the Space—Build the Cabinets 
Install and Finish Like a Professional 
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Flex-O Shaft 


HANDLES LIKE 
* 


FLEX-O-SHAFT is an 
improved all-purpose machine _for 
homes, schools, shops, or factories, The 


bulky, pul 
hand. The lightweight mocor can hang 
on the wall, or can be set down on work- 
ing table. Speed is, controlled by foot 
operated rheostat, ‘leaving hands free. 

on, ball-bearing ‘ool, is as 


ig UP Oper 
ation because of ease in handling: It is @ 
wonderful, compact, power house for 

making all’ kinds of objects. 
This unit consisting of Flex-O- 


II for $35.00. Send for 
complete information today! 
Use coupon below. 


1D Plense send complete information on the Flex-O-Shaft Kit. 


G Please send one Flex-O-Shaft Kit. $50.00 enclosed. Ship- 
ping charges C.0.D. 


Name 
Address. 
City 


Zone on State, 


| Ween 


Peay a 


<= TEAR GAS 


Rr 


A REAL SURE-FIRE SELLER! 
THUGS AND THIEVES BEWARE! 


WOULD YOU LIKE TO MAKE 
«2+ $100 a week... 


ELECTROPLATING BUSINESS 
FULL_OR SP, A 


Success-proved N. 
ualifles you at home. Also resident 
Both year, Detalis FREE 
NEW YORK INSTITUTE 
OF PHOTOG: 
so west I 0t, Mower 


BOOK 


fe 
ene cor 
out uh no 


MeCARRIE SCHOOL of Mechanical Dentistry 


| u 


CARTOONING 


ite 


CHART 
METHOD! 


Say You Saw It In Popular Science 


mop POCKET en RADIO: 


SMALL AS A PACKAGE OF CIGARETTES (run Thoide 


nse. NO TUBES_BATTERIES OR ELECTRIC 


os. BEAU 


GUARANTEED To work = 


olfices—most anywhere. L. 5 


” SEND eee $1. 00 : 


MIDWAY SALES COMPANY, ine. De 
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TPS-11, Kearney, Nebr. 


TRAVEL FOR “UNCLE SAM”! 
AS HIGH AS $3,351 FIRST YEAR 
RAILWAY Veterans Get Special Preference 
POSTAL OU 


| FRANKLIN INSTITUTE, 
CLERKS | Dept, Ha, Rochester 4, N.Y 


'SHEEPLINED fy PARKA COAT 
JACKET Ng 


1703 No. 24th St. Dept. S-I1_ Omaha, Nebr. 


OFFICERS’ PINKS +» 
Z| AVIATORS: 


JACKET 


24.95 uso 


SHEEPLINED 
FLIGHT PANTS 


CUSHION SOLE SOX 


s Cars Rolling by Making Repairs 
nd Adjustments Easy! 


a 
F ty 
ANSWERS YOUR QUESTIONS 

to know 


AUDELS 
AUTOMOBILE 
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MODERN #éWte SHARPENER LEARN 


PROFITS a, |CHEMISTRY 


aai° AT HOME 


and | ia ‘The demond for men trained in chemistry is grect. Big 
Bey, i> opportnites ore ‘growing ‘by leups ond ‘bounds 
SPEED ‘you wan to get into this fast. Growing, fe 
hk poy field by studying chemistry at home, wri 
INSTITUT OF PRACTICAL CHEMISTRY 
CT AVENUE, HAGERSTOWN, MD. 
INCREASES PROFITS + INCREASES sALest 


JACKETS 
FOR LAWN MOWER SHOPS > ( a 
FIXIT SHOPS + LOCKSMITHS + 

HARDWARE STORES * GOLF COURSES + SCHOOLS 
PARKS * PLAYGROUNDS = INSTITUTIONS = 


CEMETERIES * AND ALERT INDIVIDUALS! 


Sharpens Al! Reel Type Mowers * Hand, or 
Gang * 10 t0 20 Minutes + No Dismantling 
No Extra Attachments Needed 


tod righe twist reel blades, Handi 
temaia in place when sharpening 
sharpened ‘ia same ‘brackets tht hold mower ia. griadian 
position. No extra attachments required. One lever puts 
mower or bed 


ate, Sharpens wood chisels, joiner knives and 
planer blades without extra attachments. 
Attachment / 


Say You Saw 
It In Popular Science 


LEARN WATCH REPAIRING AT HOME 
WITH OUR NEW SELF-TRAINING a 


¥” Carpenters & Brick Masons 


IN A FEW Paget MONTHS IN MODERN WELL EQUIPPED 


ithe i 0 Mi Approved for Veterans. Non-veterans Fade tuition by 
4e 


the month. MAIL COUPON 
ont Get into 
te " 
yas 


jon dollar building trodes. Demond | wiowest SCHOOL OF GUILOING TRADE 
check your own neighborhood fer short- | 

Our gredvates 
the Building Trodes, step 
into jobs or busines 


—_* 


alning in 


inexpen- 
wuarters In beoutiful, heolthful surround 
ings. Enroll now. Limited classes, MSBT teaches 


ing trodes only. 
t home. 


if you prefer, you con begin 


ba, 
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Model R: 
THIMBLE DROME SENSATION 


R1 ACER ome yine 


‘Gear Drive Trans- 
mission 


JOWwETT 
courses 


1 Volume 


LSE 


ever laid eyes on, 


cast malleable 


panel and numbers, 


juipped with bridle Iu 
track racing, Car is 0% 


long. 4” high. Weighs 18 oz. 


over of Lire tater ed 


HOME-SHOP PRODUCTS co. 
DEPT. 28, 4021 SHERIDAN ROAD, CHICAGO 40 


STUDY at HOME 


With An Educational Institution 


To YOURSELF IW OWE NIG 
ye foe my 5, cue eli, 


fatalog. 


ARTS and SCIENCES 


Education: Letters, Public Health: 
Payeholowy: Sociology; Physics: 
10103 Polftical Science’ Theology? 

: Mathematics; Sta- 


“Agriculture. 
ENGINEERING 


Courses tn Electrical, © 
Yeetural, ‘Steam, At 


bile,” Rettigeration, 


Complete, Professional Law Course Includes 18 Hornbrook 
“4 fextbooka. Couraca also in Commerciat 


Ball-Bearing SPEED WHEELS 


NEW 
PRICES 


PHOTO BOOK 
OF FANOGS STRONG MERI 


Agrott tnttute of Phoeeal Culture Dept. PS-B11 


oe Fae gees eee enioa: 
* Geicnbe Wri’ Pinel tba ase’ aie 
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IT wth PORTO-VISE 


PARENT BROS. 


Only s5.85 
Pastond la. 


DEPT. $—3341 UNION 
Tos AnceLes 25, CALIFORNIA 


REAL SURPLUS VALUES 
EMERGENCY SUPPLY TANK 


1h, HP _ MODEL N— 
Govr. SURPLUS 


many kinds of machinery. 


Trind! 


ARC WELDERS 


30 gio, $285.00 
“$8 


“Job Tested 


Is $35 


oo WATER TNIECTION SYSTEM 


For Autos and Tractors 
Lu SS SS 


‘teal $79. 
IT SPRAY RaUIEOENT: 


Spray guns, compressors, air regulators, 


a 


2533-X-INDIANA. 
KANSAS CITY 1, MO. 


Say You Saw 
It In Popular Science 


Get Ready for Big Opportunities! 
| agate 


$$ GET INTO A 
HIGH PAY TA I 


CORRESPONDENCE COURSES IM 


RADIO od ELECTRICAL ENGINEERING 


if HOME WEAVING COMPANY 


_BE AN ‘ARTIST 


GRANT SCHO: 


TOOLS AND Ei 
SENT WHEN Y 


UIPMENT 


tigers GOOD PAY JOB in 


7 DRAFTING 


of great opportunity. 


STUDENTS FROM 44 STATES ARE STARTING A CAREER 
AT THE WORLD’S LARGEST WATCHMAKING SCHOOL 


APPROVED FOR VETERAN TRAINING 

Finest training in mechanical profession 

Light, | pleasant 

work, All phases taught, inchiding elec- 
Send for FREE 36-Page Color Photo Book 

‘WESTERN PENNSYLVANIA HOROLOGICAL INSTITUTE, 

Write Desk 39, 808 Ridge Avenue 


tronic watch timing. Enroll any time, day 
‘or night classes. Nationally accredited 
school, established 1936. Every student 
bonded upon graduation, 


INC. 
Pittsburgh 12, Pa. 


Wear 2 Form Fitting 
MILLER 7: 


DIESEL 


IS GOING 
PLACES 


‘working, 
walking, playing, horse. back 
‘ing. inci. ving or 

leeping. You jamt cannot af 
ford! ohh withow this protee 


descriptive cirealar. Seat in plain, sealed envelope. 


FRED B. MILLER Manufacturer 
Dept.P.s. Hagerstown, Maryland. 


| Look around—you will see 


LEARN 
PIANO 


‘An uncrowded profession ... unlimited 


frome *tokplete independence | Diesel Power in action all 
betinen with no mo 


tied about you! In tractors, 
od trucks, buses, trains, boats, 
power andlighting pl 
farm and road equipment, 
Diesel’s the Field of the ¥ 
Future! Lowcostdepend- 
able power—new uses are con- ‘ON LAND 
stantly developing—and every 


Diesel engine ii s the 
learn SHOE REPAIRING BEGeyca resemirreren) 
« Excatet ores for gad foe a; neecenta bat; | LEARN DIESEL AT HOME 

IN SPARE TIME! 


If you are over 17, under 60, and me- 
chanically inclined, you can get thor, 
gagh Diesel instroction right at home. 
E.1.balanced training, youlearn 
fundamentals frst, throug home  IN-INDUSTRY 


STAMMER? 222085 


% ACTUALSHOP PRACTICE [Uf 


and Correction,” describes the Bogue 
Unit Method for scientific correction of 

and stuttering successul for C 

obligation. Beceet 

De Siqvess On 


sasitanee: 
fa'hew opportunity tela 


MOTORIZE sects eet GET THE FACTS feetai( information 


a 
TUNING [bbeiihe tye padi 
AT HOME @xgieetaegenetr ied 


CAPITOL CITY TUNING SCHOOL 
211 E Michigan Ave Lansing, Mich 


EWING MACHINE A Syost FULL Facts SUPELIEO PARE. 
Sew LAMP START AT Home Simei mail the coupon below pow! 
9 ruulshih oUn shor UTILITIES ENGINEERING INSTITUTE 
DIESEL DIVISION @ 
aracker COMPLETE is 


Mate al! FREE tine"° 
moron Sor conrao. 
Ae on OC 75PUtbs AMtOsTAT 

INSTRUCTIONS INCLUDED 


rorrasie cases $11.50 f MONEY BACK 


A. UTILITIES ENGINEERING INSTITUTE, Diesel Division, Dept. 3118-0 
TEAC TerMCOTEcoM GUARANTEE Pieper a eae 
ee 
x 
ions eat 
on el 
BE PET ae tend ies ETRE S| 


pamper | ft RN nner 


i 

Opportunities. ! 
CODIESEL OREFRIGERATION 1 
CAUTO BODY A FENDER REPAIR [AIR CONDITIONING | 
! 

i 

i 


crry__ 80th 


1 Check hove for special information if you are under 
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FLEXIBLE SHAFT 


© Converts Any Motor, Drill 
Press, Electric Drill, Electric Fan 
Into A Handy Rotary Tool. 
© Atioch ROTA-SHAFT 


‘OLD FAN 
‘MOTOR 
chute. 
Tour of hanaling 
ELECTRIC nding ‘ise ready to. use ina dell 
‘MOTOR a chick, OF 


‘er today 


ar, 


SEND NO MONEY! a 


VACUUM 
CLEANER 


STRADER PRODUCTS CO. >~ 
250 Strader Ave. Cincinnati 
NONE BETTER AT ANY PRICE 
PAINT YOUR CAR 


MIT 6 pc CARONARE 


AUTO ENAMEL SENSATION 
ON! 
NO SPRAYING: 
+ NO BRUSHING! 


GUARANTEED 
3 FULL YEARS 


any 


BEAUTIFUL 
NEW COLORS 


eoeee heh are to eemeal 


CARONIZE, INC., PS-11, 1800 Singleton, St. Loui 
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| Get vs 


PRINT YOUR OWN 
POST CARDS NY 


(COMPLETF 
‘OUTFIT 


only 
$7.50 — 


TAmazing results i sales, inquiries and. con 
acts» saves time and money very easy Il 
fo use GEM STENCIL DUPLICATOR t 
ideal for Adverasing, Announcemenss, Notices, lj 
Labels Forms Pace Luss hunreds ofuses fo 
tvery’ (ype of Cusiness and orwanioation. fil 
Somes complete with all supplies natructions 
fuss a 


nd 60-page Book of 
FREE TRIAL OFFER: Try ic before you 

Wi CEM Guirit wal be 
eGEML no questions asked, Ml 
must sll eel: you be the Judge. 
JOND EQUIPMENT CO,» Dept, 151 
6633 Enrig St. Louis 5, Mo. Ii 


WATCHMAKING 


Be a Watchmaker—Be Independent 
actical training nt the only school in Chicago ae 
the Horotogieal Testitte of Amerien 
Pening Cluaes--approved for 
‘CHICAGO INSTITUTE OF WATCHMAKING 
7 Se, Puloski Rood Dept. P5=11 Chicago, IIln 


rots FREE! 


Seaeea lrlenlrcior pian 
ry 


‘are interested in 
Bors, cheek bere 


BEERY SCHOOL OF HORSEMANSHII 
Dept. seit Pisssant Mill, Obi 


EBUILT IN CLEAN, GOOD CONDITION! 


SHOES $2.59 


‘W today—now. 


‘A 
Pain 


COLOR AT A PRICE YOU CAN AFFORD TO PAY 
HOT-0-CHROME” =235~3)4 


SPARKLING COLOR PRINTS” ic 


10...4.00 (w O) 


CLEVELAND COLOR SERVICE 
3974 EAST I3ist STREET CLEVELAND 5, OHIO 


225 N. Michigan Ave. 


BLACKSTONE COLLEGE OF LA ‘2b Chieage tsi. 


‘A Correspondence Laititution Founded in 1890 


Gargaine FOR HOBBYISTS AND EXPERIMENTERS 


ALL“QUANTITIES LIMITED SUBJECT TO PRIOR SALES 


HEATHKIT 3 TUBE ALL WAVE HEATHKIT HIGH FIDELITY 
RADIO KIT AMPLIFIER KIT 


{ 
No, KI. An Ideal Beginners | Me Az: tay fi Ov 


INTERPHONE 
2 WAY CALL SYSTEM KIT 
No. IPI. Saves many steps 
Between, house and barn 
house. workshops, 

fics can be used to match 
baby from neighbors. Uses 2 

» wires and will operate up to 


Radio Kit covers 550 to 6000 peed 
Ke inelding” Broadesst er Kit idea! for repro 

ea, see, salent Gocing quality music ai 
casts. All parts including 3 § Rees cores, ets: 
tubes suppiied. 110v T's'mie. More than one te 
1G. Transformer operated mmote ean be used 
Caliraied sat compete intucions for plete wih es 

ou 


tailed. instructions. Shipping 


i x ing. weight 20 Io 
| oud speaker 2157 PM (entia).--.-- $135 weight 3 Ios fity 1 FM. Speake for above $6.95 
Hesaponee sabes $1.00 ASTROGRAPHS Mahogany speaker cabinet size 144" 
BC 645 GENERAL ELECTRIC wy WITH CASE 4 14%)" x 8° for above speaker. $8.75 
TRANSCEIVER | BCa7S TRANSMITTER TUNING UNIT 
i Ns 21. Compete Only $3.95 Mo, 208 A ena Ary 
i 15 tube traremi No. 759, New 829 Tener con cc 
fer mciver ea navigation instr 
i (or ‘new ‘citen ment which can 
i band’ 460 ‘We for | & used 10 Sats. worth over’ $30.00. 
' communication af Pap The best buy in surplus. 


$2.49 Shipping wt. over 20° Ibs, 
FM PUSH BUTTON TUNER 


etween office and 
car Home, baat. 

jersion 
article in August ELECTRONICS’ Megating | 
Brand new in original GE. cartons with tubes. | 
‘Add postage for’ 25 Ibs, cove 
| $19.50... . 2 FOR $35.00 


ACCESSORIES FOR BC 645 
PE 101C Dynamotor — 110V 60 eycle power 
for car use....$3.95 supply for Rome or 

ofice use, .. $14.50 


WOME WORKSHOP GRINDER KIT 
| No, 230, Easily assembled 
Mov Re Olea Supphes’ 6 ‘volts 
| Ing uly enclosed motor Sip 425 yolts at 115 am 
tram Army surplus dy New:Add postagetor2eibe. $7.95 
'8C 746 TUNING UNIT 


map, holder ete 
x 10" high is perfect 


ush 
‘Phonograph picnic kit, make Dutton tuning rom 
randle reinforced covers, # Army FM receiv 
iments in bottom. Cost Gov't | gang 100 MMF silver plated tun- i 
‘Ad postage for 20 Ibs. ing condenser. Add 
58 


postage for 10 tbs. $2.50 
G.E, 1000 VOLT 350 MA 
DYNAMOTOR 


i 
12 Notts or S00V. 
trom 6 Volts. Complete 
Starting relay, and fuses, New. 
$5.95 Our Oynamaior A. Shipping 
ight 72 


‘motor, Purchaser to make 


1 Ne. 257, Transmiter Re 
. “- inition Amy DM-36 DYNAMOTO 
i Containing | No. 215. Western Electric 24 
dea or tol-post esha tot tails tuning condenser trans | Voi caput S70V st 60 MA oat 
Imodel drill pres, saw. Shipping weight 6 Ios. mite acea te, | Mah aie. @0 oe 
tncelent for building amateur Ship. weight € he 
aut inom | $1.00 itor #118. "Powe mAMBrOMNER —SICIL | 


No, 200 METER: SPECIAL Cycle Secngares 
es By, eat De, tare a4 


receiver. Supply iliited 


es cations such as elec nipping = 
TANK TRANSMITTER ae fortable, keeps out outside noise, 


gg, of the"“Armys ‘est types, H 
| KGa postage tor 2 Ths. 
TWE NEW. 1949 WEATMAIT 8° KIT 
OSCILLOSCOPE 


POWER SU 
223. Army 


wer supply pr 
ea vouts at 180 a 


Rugged army construc 
$9.95 Won Shippe wt. 8 ioe, 


rom Gt. 50 AMP CIRCUIT BREAKER No. 0% Compiete kitto bud | 
12 ot 24 vot, storage No. 204 New General Ceti $0 i Seatial 5° osetoacope idea 
| th fives Sartng Ia Vall AC ecu eshers ferslayigandservegteten | 
lays, tt pes and 100 Amp. when used on 110V. Add io. 6 tubes 
hays, Sunes, Smee, $12.95 Postage for 4 fds. $2.95, 3 for $7.50 Gluding SBP1 cathode ray tube. 
diagram. Shipping wt. 73 Ibs. + MINIATURE 1500-velt pres supply eporates 
132 TABLE MICROPHONE = tEcTRIC MOTOR penated verte and orzo 
No, 210, One of the Army's best Wo. 21 Tiny Deca motor | Sime and 1S ey to 30 MC 
Bui by Kalo er ony ea Daly tae te 15000 Ineep eoertar Bete tn 
grit goede aoa Fel operates trom 60 | $rochns make tsembly any 
fand new in orpal exons, sone or modes Shipping weit 35s: Noth 
postage for 5 Ib. 3235 95 had postage tor to. S390 cetoruy. us 


Give part number ond description. Add postage for weight shewn 
HOW TO ORDER No orders under $2.00. We will ship C.0.D. 


HEATH COMPANY ®NTON HARBOR 16, 
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rE LECTRI CAL Books 
farngag) <O704 


SEND NO MONEY 


MODERN ELECTRICITY 
INCLUDING RADIO 
AND REFRIGERATION 


Easy to Plate CHROMIUM | 


GOLD, Bose ee NICKEL, COPPER 
For Pleasure and Profit! 


11 you have a workshop—at, hora or fp bua 


Biter Xt the woke of teetted 
coi Serene 


ek "SS 
later eh i fintel 


‘WARNER ELECTRIC C0, 1512 Jarvis Avenue, Clea 
I Gentlemen: Send Free Sample and Details 


it 
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Drive eelixed! 


HANDE- FEED |, 


Finger-Tip 
GAS CONTROL 


Fits steering post of any car. Con- 


Y 
v 
to ot wre Hand tet chrome fh Ey poral 


{0 instal. Instructions furnished. Send coupon below 


Protection from CK-A-WAY ot 
Sten a AUTO AWNING CREE 


WITH AMAZING 


“NEW MAGIC DICE 


special pa of fun oi that corals 


Try VACUTEX 
Blackhead-Remo 


ingly. effective ¥. 


NOG. 0; Bis OUTSIDE USA 


sc SLIDE RULE @ 220724 
EASY! QUICK! NEW LOW COST! Book Both for Only — 2. ‘if 


Newly Revised and Simplified Step by 
Step Method 


THE St 
ney IDE RULE 


» 


how to use it 


3 : _ 208 PAGES 
Practical Help for Bigger Pay--Better Jobs--for Mechanics, LOG TABLES f 


Draftsmen, Shop Men, Recent ants: -All Who Use Figures Sones ey, 


of Mathematics 


fash ‘and learn now ith thie book and slide rile combination 


Austin Publishing Co., Dept. 28 
hi 


Practical Step by Step Guidance Learn in @ Few Hours t0 De 
i" ‘Many Calculations 


AUSTIN PUBLISHING CO., Dept. 28, 165 N. Pine Ave., Chicago 44, Il 


WHICH OF THESE Cf4eacezenccttes 
INTERESTS Za MOST? 


© Today, choose the job you want—and prepare for it. Or if you are already 
engaged in the work you like best, start training now for quicker promotion. 
Acquire the knowledge that will help you to get ahead faster, make more money 
and have greater security. 


American School, founded in 1897 as an educational institution not for profit, can 
help you to reach your goal 

ju it has helped others 

bineeaireereascieenee@ms §CHECK, CLIP AND MAIL COUPON N 
years. Check the coupon at 
right, add your name and ad- 
dress and mail it at once. The 


i 
| 
| 
1 
it 
| 
a 
1 
| 
| 
A _——— 


school will send you details on Opler and Women 
its training plan and outline of Rao 
study prepared by specialists. et acbet ing 
There is no charge, no obliga- 3 Mechanen en 


tion, so send the coupon Aviation 
immediat Sisiness Management — 


AMERICAN SCHOO eet 


Dept. G846, Drexel at S8th Street. Chicago 37 
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a MADE $14 PER DAY 
While Still Learning 


By the lime J finished half your course, 
{1 Was makin $14:00 per day. 1 have made 

nour onthe, ide "to tire han” pay 
for the coure=""" 7.6.4. —West Viesinia 


(ean ELECTRIC 
APPLIANCE 


We Teach REPAIR & SERVICE 


ts with wols, and, happlest 


OPEN YOUR OwN SHOP 


i]t Include A 


BIG KIT 


Spare Time! | iihin 


PACIFIC TRAINING SCHOOL H 
FAS ‘So. oroaaway: Dept. S814, Los Angeles 3, Calif. 


Woe ear Flier og, wha bloooay poate 
Bras Sin: sPsn can 


Name... 
Address... 


BUILD WITH 
MODEL-OF-THE-MONTH CLUB 


Excluecuee MODEL KITS 


EDUCATIONAL * RECREATIONAL * HOURS OF FUN 


FOR EVERY 
MODEL-MAKER 
WORBYIST 
EXCLUSIVE 
MODELS AND 
PROJECTS 


LEARN 
MECHANICS 
EASY WAY 
IDEAL GiFTs 
FOR XMAS OR 
BIRTHDAYS. 
COORDINATE. 
HAND. AND 
MIND 
DEVELOP 
CREATIVE 
ABILITIES 


oe pte ts 
ae 


Ait eu need 


CHOICE OF MEMBERSHIPS AVAILABLE 


money order 
and will be te 
fled. SEND 1S 


uy. 
4B rorutar SCIENCE 


All materials for making eas) 
essemble leather goods. Free 
structions included, No experience 
necessary. 


MAKE AS GIFTS-OR TO SELL 


4.¢. LARSON COMPANY 


826 5. Tripp Avenue, CHICAGO 24, ILL. 


Save 70% on Brand New 
Portable POWER WINCH 


: WATCH REPAIRING 


BE A MASTER WATCHMAKER! 


Graduates earn big money—many In business for them- 


selves. ‘The famous Swensey, System of, Instruction tench 
‘Our 4int Venn, Write today for free 


you quickly and easily 
Information. 


LOOK , 


‘Tey a 
Cushion appliance. This mar- 
velous invention for most forma: 
of reducible rupture is GUAR- 
ANTEED to bring YOU heav- 


ia 
ehidten, Durable, cheap’ Sent on tal to prove it. 
Not sold in stores. of imitations, Write for 


reo Book on Hupture, no-risk tial order plan, and 
of Results: Ready for you NOW! 
Poot BROOKS APPLIANCE COMPANY 
Dept. 163-¢ ‘State St. Marshall, Mich. 


Piles May Lead to SENSATIONAL VALUES 
Chronic Ailments in NEW EQUIPMENT 


FREE BOOK — Explains 
the Souses * ane ERS Effects HYDRO-JECTOR 


‘More power, cleaner 
engine, “saves. fuel 
oll, Amazing a 
seleration Develop- 
‘ed for war planes 
Fime tested for m 
tor cars. Inlects 


Metered a 


No obligation. Write to Thornton & Minor Clin- 
ic, Suite 114 McGee St., Kansas City, 


{or lifting, bending, Uiting, pulling, pushing ete. Can 
Sor or alr engine. A real labor’ $2.' 


EXHAUST ANALYSER Electric 


Tells right on the dash whether 


wd { fd your nine ie runnin rich or 

WARE UP YOUR SCALP Woo: beac: keen. arate src. @) 

looking hai? Ecnbarassed by falling dandru ich Jou fntorme of Sour enuing 

ing scalp? Get the new VITABRUSH, the electric. fondition, Unit, mounts, under —* 
automatic brush with builin brush head motor, eS oy 

ives scalp and hair an invigorating “workout” ia Hors. Complete i 

hs Salautes. Cleans sealp, fear ies pelt Land $25.00 

aces eran, fn eerie | @x. INDENTIFICATION LIGHTS 
Bartéay! Mfg. Co., 3756 Field Bldg., Chicago 3. . ) my Genuine aircraft identification Jights. red 


fcludine mounting danse."A natural tor 

truck and”'trwller ‘use. ‘Aisa’ cleat 

Streamline, tight. Bach 75¢ 
ots ot 10, each’ soe 


| SWITCH BOX 

| Three single pole, double throw 

‘Quickly, easily, build this hand. Ewitches, 1 micro siiteh, 1 light and 
excellent timekeeper. Not a toyi 


xa'xts e 
Durable’ ebony "black ‘case jrith contrasting Saha iat 20; asc YSe 

Sliver hands and numerals. Harmonizes wit 

any room plan. Diameter of face ' inch 

No’ special tools needed «only FLUID PUMP 

driver, Anyone ‘who can read ean. make It! Vane type, for oil, gasoline, alco- 
Only ‘31 parts, yet uaranteed to give years hol, ete 400 al. por hour eapaclty 
Of accurate, dependable service. Shipped. in St 25 Ibs, pressire, 4" pipe out 


Bite box. Sent” postpaid for “only $3.98. iets. Used, "serviceable 
E0.p% plus ‘charges: Condition. ‘Each 


taweet, Bese, Berio, om HYDRAULIC PRESSURE GAUGE 


yeas ted, Dept. BC-101, Chicage 20 
© to 2000 Ibs. pressure. luminous dial, 


Be a MAGICIAN LE 


‘base’ diameter 2.00 

Learn this fascinating hobby by mail—the EASY Yin a kay Soe 

iS aes eas Ga ae MYORAULIC VALVE LIFTER 

you sft pcos Ei Lal sey eae 
CALIFORNIA MAGIC DEPOT 

1 Telegraph Ave. Dept. 5-8 Berkeley, California 


ELECTRICAL TRAINING J "ce 


IMMEDIATE DELIVERIES 
Intensive 32 wee 


trial electrical et 
pares for technician, engineering aides. Approved for v 


Each 


training. 56th year. Enter Nov. 22, April 4. Write for c  WAAG ENTERPRISES 


ELECTRICAL SCHOOL “| 3106 Broadview Rd. Clevelane 
BLISS sefsemisthectes | 
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iE 


ARMY AIR CORPS 16 JEWEL 


ELGIN 
| s19% 


Made tor Pits and Navies 
‘They tad to be goed. i 


ONE YEAR WITTEN GUARANTEE! 


HIGH INCOME 
TRAVEL * ADVENTURE — 


«.-Await in World Trade. Work for others or start your own 
{ail or part time business in this big-money industry. Your 
home can be your Buy and sell world-wide without 


capa) By mi My practical low eost home aaa : 
Seay core aches ay home. World Trade isa 
ee leat! ai tone: World T=? PRODUCTS WANTED 
granite: y-fve years’ practical experi- For Manufacture and/or Sale 
frarw' 2 foreign languages No, previous special experience or parshese rar 
tehoviing nested: Worll Trade Gertineate awarded, Author 
Iies'pretice that the Marshall Plan will expand U.S. Exe 
orth to $60 BILLION over the next five years; also bilions 
sr Tmports wil result. World Trade now offers the biggest 
opportunity fr newcomers Sard today for FRE 
TNrORMATI ine overnight. 
MAIL TOR FREE DETAILS 
MELLINGER, Director, The Mellinger 
az2-Y WESTWOOD BLVD LOS ANGELES 2, CALIF. 
S0n0 THEE LTHATUNE AROUT MY OPPORTUNITIES I WORLD TRADE 


NAME 


Aponess 


ony state 


VETERAN? __occuPATION? 


LOCATORS 


Low priced, unsarpasee in eficincy, 
nodels. Miniature er 


For MEN and BOYS 


TELLS HOW TO LEARN TO 
hae IRDS 


“NEVER SLIP oR KINK 


Bese 
Npnek. No ce \ BALLBEARING a 


NW. School of Takerwy, 2671 Elwood Bidg., Omaha 2, Neb. fe AT-AiL Goon DEALe 


ARTOONS 


“28 


x 3583, Cleveland, Ohi 


ALL POPULAR 
BRANDS 


CIGARETTES 


EAIORACCO 


* BONDED & 


A-ONE 


<HIGH SPEED ADJUSTINGLE A 


‘on onoen vinect (new 


Treasure and Mineral 


TO THOSE WHO THINK LEARNING 
MUSIC IS HARD 


Just strike these notes and you're playing the beginning of the “Merry Widow’” Waltz 
Look at the diagram, The 
first note of the music is 
D.” Following the dotted 
e to the keyboard you'll 

the white key 
between the two black keys 

r the middle of the 

board. Now re 
u can learn to pl 
any instrument quickly 
and easily. 


‘Send now for our illustrated Free Booklet and 

MBample which fully explain this remarks 

Tytrument You want ta nny nnd 

‘You have no excuse for not getting started toward musical ool Ay oe EO eal 
good times now! For through an easy method you can now learn 

fo'play right at home—without « teacher—for a few cents « day. 


Learn to Play by Playing 


‘come to you by mail from the famous U.S, Schoo! 
: instructions, clear 
Tuale you need. You learn to 
play by playing real tunes by 
Rote. ‘First you are told how 


a thing, Then ener tno 


ber, don’t confuse our method 
with ‘any system el 
by 


BIG PROFITS! Skea a ptr Home 


No Experience Needed 


At last a way to get in on the Big Money made every day in Copper Art— 
PI ‘Gifts Souvenirs of all kinds. No art talent neces- 


it 00 easy, even & child, 

far “qulcldj you ot ; 

this opportunity to cash : _| 
+ mm boss. iD NO 9 


7% MONEY—act NOW to get all the free detail 
sedberd penny postcard today-Do it Now! Write today— Guarani 


SStoyeae" HOLLYWOOD COPPER ART STUDIO Dept. S fotewsd', Cota 


Say You Saw 
It In Popular Science 


PRECISION JEWELERS SCREW DRIVERS 


Complete Set of 8 for Every “Hobbyist” 


THE IDEAL XMAS GIFT 
FOR EVERY HOBBYIST! 


Bh Sete A 


z Battery Charing, 


BE aS $1988 


ORTH ‘AMERICAN SALES INC., vent. 5-2 © 55; 


PINE WATCH CO., Rm. 48, 29 Eldridge St, New York 2. N. ¥.| 


LINGUAPHONE 
your Passport 


to the World 


j in your own home, alone or in a 
‘eroup, you can now learn to speak 


/ SPANISH » PORTUGUESE 
FRENCH + RUSSIAN 


ITALIAN + GERMAN 
or any of 23 other languages by the world-famous 


LINGUAPHONE 
Conversational METHOD 
You simply listen to the cultured voices of 
i . You repeat what you heer, 
guided by whot you see 
+ you answer and 


japhone 
ernizing and simplifying the study of lan- 
‘guages, That is why so many Linguoph 
sets are in use in schools, colleges, unive 
ties, as an aid to fivent speaking. 


LL OF RIGHTS 


Save time, work and money, learn @ new 
language the Linguophone Way which hos 
helped thousands in the Army, Navy, Flying, 
Signal Corps ond other services, as well as 
many thousands of home-study students. 
SEND FOR FREE BOOK. Tells you how you 
can increase your income, multiply your op- 
portunities and enrich your personality by 
specking another language, 


LINGUAPHONE INSTITUTE 
95 RCA BUILDING, NEW YORK 20, N.Y. 


enon 


| LINGUAPHONE INSTITUTE 
95 RCA Bidg., New York 20, N.Y. 


1 
1 
Send me the FREE Linguaphone Book. 
I 
1 
1 
I 


Jam (J, em net C] @ World Wer Il Veteran 


Nome 


Say You Saw 
It In Popular Science 


ARTISTS MAKE MONEY 


DO YOU LIKE TO DRAW? 
age and occupation for 
to find out your ability. 

ART INSTRUCTION, INC. 
11148 Art Instruction BI 


NEW! MINIATURE 
DUST MASK 


Wear when sanding. grinding. paint spraying. 


Sweeping. dusting “furnace cleaning. ete 
Handy as a pair of glasses ep ino 
loved and breathe throu ait 50 


Hin “eat 


fo operate Protec 
im. alter. 


cement, grain dust. Hs 
‘Oraer 


SORRY RETA, Ben, 


ELECTRIC SHEAR SHARPENER 
OVER 55,000 SOLD—IT MUST BE GOOD! 


Mokes an excellent Christmas gift! 


Yo WILL BECOME A 
MENTAL WIZARD 


muttipty Hy. My system 
rer" than computing 

‘Make money throue! 

@hild can follow Act 

JON Only 50 postpald 


re an LABORATORY TECHNICIAN 


\ LABORATORY, SPECIALIST: complete 


MENTAL 
‘mTIPLicaTiOn 


RATORY TECHI 
4318, Wabash Ave. Chicago 5, IIling 


METALS 


sold in small quantities for the home workshop. Steel, 
Bross, Copper, Aluminum, etc. In Bars, Shopes, Tubes 
‘and Sheets. Write for free price list. 


CASHMETALS CO., 2721 California Ave., Pittsburgh 12, Pa. 


CHICAGO COLLEGE OF LA 
Dept. P.S. 


tent fields Others Rave developed profitable 
private: practice. full or spare tine as Per= 


fonal problem ‘and Vocational Cou 
Bend for 3000 “Word TEST LESSON and 
Grapho Analyst FREE. 


ALG... Wiel Bide, Dept. 126, Sorin! 
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NEW 1949 ELECTROCAR 
with 3 real speed shifts 


TOUCH IT — IT GOES 
THE OTHER WAY! 


aid a9 sale a. 
CALIFORNIA TECHNICAL PRODUCTS CO. 
448 So, Hill 5t., Los Angeles 13, Coli, Dept, BT 


© GARAGE 
© MACHINE 
SHOP 


Li: ——o) 

. UATIONALLY ABYe C—— $95 
TENANCE MEX a ae 

sheers RRP omen ot 

oe DIFFERENT sizes 


[save up to $14.00] [,.2. WRENCHES. 


‘Mul Orders PromplyFied—Mated ©. 0. . an Paral Prat 


REGIONAL ENGINEERING & SUPPLY COMPANY 
Dept. P-1, 7511 Myrtle Ave., Glendale 27, N.Y. 


Welte For 
FREE “POLICY 
SELECTOR” 


‘The SERVICE LIFE INSURANCE CO. Omeha 2, Nebr, 


Wiis US. 6OVT. 5 
AR SURPLU 


SOCKET WRENCH SET 


WOODWORKERS .. 
constantine MASTER MANUAL’ 
Get the Most Fun From Your Hobby 


“Falnial Bee 


eaartnnt, Sager Set hes 
Sua rest 

aaay taahes wi cas 
rebelde ‘YRS. SUBSCRIPTION [J 


aro 
ERT CONSTANTINE, SON Ane. 
793-0 a35m “suet, new % 


= 
Fnws NEON on 


TO SELL EVERYWHERE 
TO INSTALL ANYWHERE 
10 SEPARATE 5-FOOT LENGTHS ALL 
Fwwor 


Say You Saw 
It In Popular Science 


saanceo HOLE CUTTER 


Fits any Ya" twist drill. 

Two stondord \%4" lathe bit blades cut up to 

3” hole. Completely adjustable with Allen key. 
Post $465 


Wichita 1, Kansas 


canoe co! bar aad 


FOR KIDS. 
YOUNG and OLD 


erfect 
4 SPEED MOTORS 


IN 
PLASTICS! 


JEWELRY 
ENGRAVING 


Trades with | 


In One of the Most Highly Greater Security 
Respected Careers —— 


Trained Men Always in 
Demand 


Learn by our Advanced Train 
ing Method . . . Only Latest 
Scientific Equipment and 
Fecilties. 


Puasric cast oumi 
neo cunisTMas G 


Write Today for Complete 
Information ond Catalog 


KANSAS CITY SCHOOL OF WATCHMAKING 


America's Most Progressive Horological Schoo! 
619 WYANDOTTE ST KANSAS CITY 6, MO 


MLUS TRATED Comic ki 


Z 
(iq ERIneREnES! | Craft Pal 


Taace Full of Fun and Harmo Combinati 

tote, Ful of Fun and fe ombination 
Bent. prepid for fim ah Yi DRILL- 
GRAYKO, Dept. 1505, Box 520,G.P.0.,! 7 GRINDERS 


The “Craft Pal” is a Combination Drill 


Shop Gwners will ind Craft Fal. indiy 
able SO ‘second: chanxe-over’ from 

Sri to arinder 
Large d-inch Grinding Wheel is suit- 
able’ for, every. lignt-duty \keinding ‘ur- 
Chia bet 


Trained Men Get the Better Jobs 
in the Automotive Industry 


PRACTICAL SHOP TRAINING 
in AUTOMOTIVE MECHANICS 


“Motor features the following: Alumi- 
jum housing, full” ball-bearing, ham 


BODY and FENDER REBUILDING 


H interested write or wire 
ATLANTA MOTIVE * TRAD’ 
INSTITUTE Sort sit. ‘Seeegta, ‘ORDER TODAY—SEND CHECK OF M.O. 


horsepower, 60 cicles, 110 volis AC., 
3800 Pa, convenient on-and-ort ner” 


| GROBAN SUPPLY CO. vsst*psts"""chica 
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Will Solve 
Your Giff Problems 


ADGET-OF-THE-MONTH CLUB 
WILL FILL ALL YOUR NEEDS 


‘The most unusual club in the world, the Gadget of 
the Month Club, is ready to act as Santa Claus for 
you and solve all your wearisome gift shopping 

roblems, ‘There is hothing ‘whieh will bring more 

joy and sheer pleasure, to both giver and recipient 
than “an ‘intriguing 'Gadget-of-the-Month Club 
membership. Memberships are designed for both 
men and women. Here's a chance to be remem- 
bered all year ‘round as the giver of the most 
unusual and practical gift of the year! 


MEN GET 


sturdy, practi; 
they: wil 


WOMEN GET 
Women receive useful, col- 
Orful and practical. gadgets 
Shick "they can ‘use around 
dg 


house, ‘or perha 


‘membership. In. the 
of-the-Month Club. 


TWO TYPES OF MEMBERSHIPS ARE AVAILABLE 


Annual membership costs only. $5. and brings the new 


aes anh a 


: 
=a 
ae See ee ee 
Tentsare Grchesen seasoned erate 


Your friend for life 
THOUSANDS HAVE JOINED CLUB EMPLOYERS 


news and feature stories in hundreds af 
Roronet and Popular Science: Monthiy” 


THIS PARAGRAPH—LADIES ONLY 


poetry 


i Te 
“ORDERS WILL BE FILLED IN TIME 


We, fatal, proming that EM announcement carde bearing the 


Mn do a better Jot 


“Your fist of Rift memberships 


GADGET-OF-THE-MONTH CLUB, INC. 
P. ©. Box 2000, Los Angeles 54, Catifernia 
(Please send memberships to the attached 


‘eft list as indicated, and bearing an appro- 
priate card with my name as donor. 


Enroll me for 0 $1, trial mem. () $5. year’s mem 


chy. 


Outstanding 
MECHANICAL, 
ELECTRONIC 
Buys 


© Power Plants, Nearly new and por 
fect “T10-volt, 60-cycle, 2500 


© Gas Engines. Nearly new and per- 
fect beiges 22 8.8'hip Unehl eenc- 
-acooters, Base 


‘Original Coxt3140.00"" Sole $86.90 


@ Rotary Gear Pump, New. High 
acum and. pressure’ Hundreds of 
Uses." inch drive shatt 

Originat Cost $38.65" "'Sale $3.95 
©. A-C Motor, New, Reductio 
Such our ‘shatts: “Speeds af 
320'and 4000 rpm. Usetul butte 
a ‘drills, ete. 110-volt, “60 
Evele. Ap experimental wondk 
‘Original Cost $38.75” Sale $8.75 


Stork fight We 
Original Cort $29.60 Sole $12.80 


© Electrical-Electronic experimental 
it. Peralta fundreds. of. exper 


tlons. “Educatfonal 


Box 908-PS-11 ui 
for the newest in 


RADIO AND TELEVISION 


1949 NEWARK CATALOG 


@ valu icked listing of 
more than 20,000 standard 
brand items including 


'@ Rodio kits for beginners ond professionals 
@ Television components and kits for hobbyists 
@ Electronic and laboratory test equipment 
© Sound systems @ Technical literature 


IF IT’S IN RADIO & TELEVISION...NEWARK HAS IT! 
ONE YEAR TO PAY WHILE USING EQUIPMENT 

| 3 GREAT STORES MAIL ORDER DIVISIONS 

1 11S West 45th Street, ond 242 W. 55 S1., N.Y. 19, N.Y. 


| 212 Fulton ‘Street, NEW YORK 323, Madison Si.,Chi.6, 
323 West Madison St, CHICAGO 
24-hr. mail-order service 


EWARK i COUPON TODAY 


RADIO & TELEVISION 


Newark Electric Co., Bert 
242 W. 55th St, N.Y. 19 
FREE the Newark 1949 Catelog 


ciTy__state__ 
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IN 
mY OWN 
BUSINESS 


Some Make More, Some Less... 
Start This Business for YOUR OWN 


George Held earned $350 in one week 
with 


ELECTRIC UPHOLSTERY CLEANER 


¢ Here's YOUR chance to start a money-mak- 
ing, year-'round business of your own and 
make the success you've dreamed about. R. O. 
Donniey took in $40 in seven hours. O. W. Ware 
Innded a $750 hotel job and made a fine profit. 
J. 8. Corbit grossed $279.50 his first month. 
P. D. Ash cleaned 23 auto seats at $5 each in 
one week. And 0 It goes. Homes, hotels, offices, 
clubs, all places where furniture 1s used, offer 
you big profit possibilities. Auto seats and in- 
terlors, also. 


NO SHOP OR OFFICE NECESSARY 
You clean furniture on customers’ premises. No 
hauling costs. No high rents, Supplies are in- 


VON SCHRADER MFG. CO., B83, RACINE, WIS. 


FREE BOOK! 


MAIL COUPON 


VON SCHRADER MFG. CO. 
B83, Racine, Wisconsin 
‘Send at once (no obligation) your PREE booklet con~ 
taining information about your Electric Upholstery Cleaner 
and how I can own my own permanent, profitable business, 


expensive and you operate, at low 
cost, from your home. What you take 
in is mostiy profit. Surely YOU will 
Want to investigate an opportunity 
like that —right away. ‘Own your 
own business. Be your own boss. If 
you are ambitious, honest and cour~ 

teous, we will help you to start and 
succeed. 


FULL INFORMATION FREE 
MAIL COUPON TODAY 
Send the coupon or write for Pur- 


niture Cleaner Booklet. It tells 
All about this electric cleaner— 


BIG opportunity. 


Use a Roe Tape 


NOTICE 


CARPENTERS. * MECHANICS 
ELECTRICIANS» ARCHITECTS 
CONTRACTORS * BUILDERS 
SUPERINTENDENTS 
POLICE DEPTS. 
INSURANCE INVESTIGATORS 
SHIP WRIGHTS 
ARIOGE AUILOERS 
ATHLETIC INSTRUCTORS; ee 
ROE Tapes make your measar- 
ple, easy. atid accu: 
and all figures are clear and legible. A ROE 
fine tape. It is built to last and to serve you 
Features 


rates 


This model 50 ft. $5.25. Accept no substitute for a 
ROE Tape, Ask your dealer. It temporarily unavailable 
locally write us direct giving name of your dealer. A 
few selected dealerships still ops 


Justus Roe & Sons 
PATCHOGUE (eabiised 1876) NEW YORK 


operatio 
Tape is 
faithfully. 


Special 
ROE 


© heavy cast winding mechanism. 
durable black feotherette cosing fitted 
with *"Monel” metal band, 
ridged for eosy gripping. 
will not bend or breok. 
cll exterior metol surfeces'*Rust-proot” 
guaranteed agoinst material defects 


SAVE MONEY 


on Costly Electrical Jobs 


PRACTICAL 
DENTIAL 
WIRING 


yy John F. Nowak 
al Installation and 
Practice—Teacher Trainer. New York City 


Here at last is a truly authoritative book 
that tells you everything you need to 
Know ‘in order to do your own electri 
work, from the smallest repairs to the. 
ie'bojins by showing you 

iagrare ing with the 
Sirlng of “a single light, 
throush every type of install 


rou fon up to the layout 


“hulen the author shaws you exactly how £0 00 
the actual work. He furnishes hundreds of hands-nt-work 
photorraphs, with full explanations, on the tse of all th 
fools “in ‘carrying. out and testing ‘every: operation. Th 
fational Electrical Code is, clearly applied at each cruck 
point. insuring that everything you do fulfills Code 
Rulrements. See for, yourself how completely’ this book 
Sovers every detall of planning and instalintion, repair and 
Bhaintenance of any ho ing system, Mail the coupon 
jon of this great book! 


Tor a free 10-day exam 
‘MAIL THIS COUPON 


D. Van Nostrand Company. Ine. 


250 Fourth Avenue, N.Y. 3, Ne Y. 
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HOW I STEPPED ¢xZo a 
Big Pay HOTEL JOB! 


Louis C. Schmitz, Driver-Salesman, 

Now Assistant Manager, Although 

He Knew Nothing About Hotel 
Work 


HOTELS NEED TRAINED MEN AND WOMEN 
Thou 


if Lewistrained, men and women win 


Lewis Hotel Training School 33% 
Room NW-2785 Washington 7, D. C. = 


“Radio For The Millions” shows:— 
HOW TO BUILD 78 RADIOS— 
PHONOGRAPHS—OTHER SETS! 


The giant book, Radio For The Millions tells you how 
to build 78 radios and phonographs! Imagine! 192 
pictures on building an S-tube FM set, a 

dio station, bicycle radio, floor I 


Is on “trouble-sh 
net suggestions! So order money! When 
book arrives, postman only $1.98 plus postal 
charges for ome Deluxe edition, If after 7 days’ 
free trial you aren't delighted. return it for full refund. 
Dall Your os ‘order right away to:— 


DADO | HEADS Special Price 30% 


Special Price—30% OFF 
uty Christmas Sits 


SUPERIOR DIST. CO., P.O. Box 212, Schoolcraft, Michigan 


Wonders Through The Microscope 


wo DIESEL-AUTO 
MECHANICS 4! 


ALL PHASES 


pair all 
Autonioti 


NATIONAL SCHOOLS 


LOS ANGELES 37, CALIF + EST 1905 


FIND OUT NOW. __ MAIL COUPON TODAY 
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ube 
lack alumilite and chro 
iste," Special mounting 
‘extras Free liters 


JANAN INSTRUMENT CO. 
76 INTERMAVEN AVENUE, PLAINFIELD, N.J 


lalp Bring Crooks to Justice Through 


CRIME DETE cTioNnt” 3 


ast OF AUD SENG, 100 Some he Den, tle Ah 


TIM MICROM es 


WAR SURPLUS 
ALL NEW! STANDARD BRANDS 


MANUFACTURED TO GOVERNMENT SPECIFICATIONS. 
ten thou: 


SAVE $ SAVE $ SAVE $ 


Batteries & AC Generators 


Brand New—Guaranteed Gov't Surplus Equip't 
BATTERIES—heavy duty for tractors, die- 
sels, trucks—all heavy duty uses—brand new 
shipped dry charged—guaranteed. 


32 voltEXIDE—150 amp, r= 
21 pit, 20%" Laloig” had 13/16 

WSs ey = 
6 volt—AUTOLITE—175 amp. br, 

35 pit. 16 3/16" Lal0ye hae 

TA" Wn8sS ea. 


6 voll—GLOBE, EXIDE, WIL. 
LARD—206 amp. hr. 1634" Lay 
hate” w— 82095 ea, 


GENERATORS—AC—75K. V. A. 


ly 66" long —list-8850— 
Our Price—$450. 


All units delivered as advertised. Prices 
f.0.b. Brooklyn—C.0.D, 25% deposit. FREE 
all steel gas tank with each cash order, 


BENJAMIN'S FOR MOTORS 
2100 Mill Avenue, Brooklyn 10, New York 


COMPLETE LINE 


WALKER-TURNER 


IMMEDIATE DELIVERY! 


dial Saws, 


, 
We invite your inauir 

Send for FREE Co 
CARPENTERS MACHY. 


213 N. 11th St., Philadelphia 7, 


Deluze ICE AUGER 
Makes Ice Fishing Easy 
3 


¢ Efficient and speedy 
Gift, All steel, wt 


co. 
Pa. 


89,05. cach’ postpaid 
id check or money order 

om request. 
GREEN STAMPING COMPANY, Nashville, Michigan 


ty BOMING HOT WATER IM & JIFFYIE 


Hs HOT WATER Scryarnarswe nerveuecrmccoumurroet | 
2.95 mami Se," nin tocnmen momen ans Pe ta 


START 
As High As $3,351 YEAR 
| Prepare NOW for 1949 Examinations 


VETERANS GET SPECIAL PREFERENCE 


Railway Postal Clerks 
Railway Postal Clerks get 
Deing paid ‘on the frst and i 

0 each pay day.) Their Pay is 


jerk at $5,850 a year. 
($249.80 each pay day.) Male Veterans only. 


RAILWAY 
POSTAL 
CLERKS 


3 Days On—3 Days 
Off—Full Pay 


he same p 3 
wes just-as though thi 
when on busines 
‘with a pension 


City Mail Carriers, Post Office 


oy: 
= 
vi 


Clerks 00 Jon 
“ty ‘or tn th 


Men 21 to 35, Entrance salary $3,351 
ointments to positions along 
borders are made from this 


Many Other Positions 

Many other positions are obtainable. 

| Those wishing these positions should pre- 
pare at once 


| Get Free List of Positions 


Fill out the following coupon. Tear it off a 
today—now, at_ once. 

Although not government 5 
step in your getting a big-Pai 


mail it 


onsored, this can be the first 
‘government job. 


— 
‘or Print Piainiy, 
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BIG MONEY IN 
, WATCH REPAIRING 


o-learn, uncrowded field thru 
ludy course, Watch makers in 
‘step-by-step under expe 
nN 


money. More jobs than men to fil them 


We have students 
from 18 to 65 who have profited by our Ui 


QUALIFY IN 


DIE SEL 


ment opportunities in this fast-growing field? 


TE DIESEL COURSE 


(AILABLE 
in this lucrative 
ete training in 
Diesel provided by Interstate. Trains you at home in spare 
time. Does not interfere with your present job. Covers all 
phases of operation. Up to the minute. Res 
to cover new developments. Free placement a 


YOU OWE IT TO YOURSELF 
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NOW! you can suito your own 
WORKSHOP TOOLS 


From our prints, castings ond ports. 
FREE! Illystrated bookie * . 
I-post Grinder 
ch. Grinders 
I Press Stond, et. 


WORKSHOP TOOLS 


Box S18 Merrick, N.Y. 


All Wool 
Double Size! 


LEONARDS & LEE 


Wonders Through The 
M ICROSCOPE 


BINOCULARS 
TELESCOPES 


UTILITY GRINDERS MICROSCOPES 


Lifetime lubricated bell beor- q Write for 


BIG BARGAIN 
Noe 6xay unten @ BARGA 
rai goa It’s FREE 
pas Wik od Sow ROWNSCOPE Co. 

a bee 27-50 bed uP (24 West 45th St. New York a, Y 
WILLARD 2 VOLT $4.25 
edopbgbentopaldglil sli BATTERIES 4. 
age with card, pine and NP—$25.00 net Brand new, compact, spillproof built-in 
owiieh Yy hp—$33.00 net hydrometer, group several together to 


FOB, Milwaukee, Send check or money order get higher voltages. Fully guarant 


Shipped dry, odd 25c lo cover pestoge 
LAD, INC. ond hondlng. — 


Dept. PS-11 MICH, RESIDESTS ADD 99% TAX 


161 W. Wisconsin Ave., Milwaukee 3, Wis. N. SILVERSTINE CO. 
e532, memicnots DETROIT 12, MICH. 


*y Tal TALK- FORCE FLIGHT BOOTS 


“RAO ve CROPHONE, | ening Ab wi aap vow fet $795 


Res ned 
when ordering. No C.0.0."s 


‘SURPLUS MERCHANDISE DEALERS, Dept. 
|_38 west 30TH st. __ NEW YorK, 


HOW ross  SUCCSFL PLASTICS INDUSTRY 
LEARN at HOME in Spare Time - 


Consider the important Plastics field You Get 7 BIG Plastic Material 


for your future career. More products are being manu- 
factured from plastics than ever before-making more KITS with your course and can make 
opportunities for trained men and women. Mail the | — these and many other attractive, useful 
coupon below for illustrated literature which shows | articles while learning 

the many uses of plastics and what trained men must 
know to succeed in the Plastics Industry. 


STUDY AT HOME 
OR COME TO CALIFORNIA 


Take famous Plastics Institute home training 
‘or come to Los Angeles for practical work in 
modern laboratories and shops. Students from 
foreign countries and many states now at- 
tending. 


START YOUR TRAINING NOW—mail cou- 
pon and get started on the road to success in 
the great and growing field of Plastics. 


PLASTICS INDUSTRIES 
TECHNICAL INSTITUTE 


Approved for Veterans + Available for Non-Veterans 


State 


Non-Veteran 
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p MODEL RAILROAD! 


fun building and operati 
americn's send adele 
Recorately scaled Teh Tac 


Hundreds of 
facts & methods 


ONLY $2.50 


JURRAY HILL BOOKS, INC. 
New York 16, N.Y. 


pt 
232 Medison Avenue 


Say You Saw 
It In Popular Science 


FS} ‘Swiss Watch Ds 


DOWEL TROUBLES? 


SIOUX FALLS 
SURPLUS STORE 
S10UX FALLS, S.p. 


Say You Saw coer a 
It In Popular Science BREWS Te GUILD, Mariboro, New Jersey 
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{ STOPS LEAKS PERMANENTLY lel 


i our, Otsare, replacement, water and fast 


BOMBER JACKET ‘ge 95 


ALPACA-LINED 
WIND-PROOFED 


Loa 


Say You Saw 


It In Popular Science 


EQUIP YOUR MALL SAW MODEL 60 
with a ZMCO ANGLE-DEPTH ATTACHMENT 


© Make perfect fitting 
straight and com- 
r iter cuts 


cas. 
ily. Regulate cut- 
ting depths with hair 
line accuracy from 0” 
to 2. Bevel cuts to 45°. 
Fastens securely to your 
Mall Saw Model 60 with no 
holes to drill. Lightweight, 
sturdy steel construction. 
Dealer Inquiries Invited 
Order tedey by moi 


P.O. Box 509-R Burbank 11, Calif. 


5820... 


‘ZIEROLD MFG. CO. 


COMPLETE 


MADE & GUARANTEED BY 
ONE OF AMERICA’S LARG- 
EST AND OLDEST M‘F'G’S OF 
QUALITY ENLARGERS 


Here's the greatest opportunity 
‘ever for beginners in photog: 


give you isp, SPOpPY 
profession! looking enlorge- 
ments. The ARISTOCRAT not 
only fis into your budget but 
fits" equally well into small 
spoce ond con be used effec 
tively in @ closet or small room, 
‘where spoce it on Important 
foctor, Hollywood prints ore 


‘enlorger sensation. The mo- 
iment you start using lt you will 
see how eosy ond simple itis 
te make fine lorge prints of 


Gentlemen: — Please send of once the ARISTOCRAT er 
130 thot I con get started on my career os @ photogropher. 
Srcetng chek C] money order Color S1a98 Poiipeld, 
(See note below). 
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Save Money DO EVERY 
Enjoy the HOME JOB 
Fun 
YOURSELF! 


Save Hondreds of Dellors Every Yeor! 


Get This Amazing Book 
Today. Mail Coupon 


Weltten in. plain English, 
1000 pictures 

thing ai 
book ean 
of dollars 


le 400 ot leu th 
send fully prepa. 


Ww 
ACCESS 


ORKSHOP 
ORIES... 


ALL-PURPOSE TILT-TOP 
POWER TOOL STAND 
Completely adjustable to offset 
angles of any ‘tiing table ma 
thine, Brings work 
fue true herteonet, Croaty fae 
ellitates manipulation and feed 
of work. Converts: any tilting 
table bench saw into equivalent 
ATABIG 


Of tilting arbor saw 
Savin! Sold rented pty 
54995 wood 16° x 25° table. 25° high 
Heavy formed steel legs, Two 
F.0.B. Detroit trunnions with soi 


Tockin 
handles Angle of tit O° to 45% 
PRECISION-BUILT 12° Séopion eight ompleto 45 lbs, 
JIG SAW . 2, $4495F.0.8. DETROIT 

Powerful, accurate, husky design with 


dust blower, adjustable 
‘saw and work hold. dow 


‘ot Included. 
FULL 10 DAY MONEY BACK GUARANTEE 
‘At your Deoler — Or Order Direct 
FREE LITERATURE ON REQUEST 


BUSH MFG. COMPANY CLAWSON, MICH. 


Say You Saw 
It In Popular Science 


learn A Trade NOW! 
PRACTICAL 
SHOP TRAINING! 


aes 
In Our Chicago Shops 


CU AUTO MECHANICS —[] WELDING—ARC and GAS 
(DIESEL MECHANICS] MACHINIST 
(REFRIGERATION PIANO TUNING 

Above Api f ©. I."s and Civilians 
(C BoDY-FENDER 


One of America’s Leading 
7 Floor 


ictieal Schools 
‘of Fully Equipped Shops 


3,000. Sur 
individval Instruction 
‘Doing—Low Living Expense 


Graduates 


iilshed 1962—Day ond Evening Classes 


& 
Also the following Home Study Courses 
Ciptastic (REFRIGERATION Co pieset 

"CALL IN PERSON OR MAIL THIS AD TOm = 


GREER SHOP TRAINING 


(Specity whether you are 


ar 
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Outstanding Surplus Value! 
BRAND NEW —GUARANTEED 


GRINDING WHEEL KITS 


"HUNDREDS OF ASSORTED ITEMS — A $50 VALUE 


FOR CUTTING, 
+ 
% Pol 
Woob, METAL 
‘On PLASTIC. 
oy 


White supply 


TY F.0.8. chicas 


SET INCLUDES OVER 300 ITEMS 


Serer a 


abrasive gisce, 
08, 


| [GROBAN SUPPLY CO. 


DRAWING OUTFIT INCLUDED 
with Drafting courses. 
All the tools you need including fold- 


ing drawing table. With them you can 
put your ideas on paper quickly and 
with accuracy. With training you are 
all set to master Drafting in months, 
—not years—at home. 


Learn in Spare Time—At Home! 


95S INS9 


DRALIING 


The Draftsman Plays a most 
Important Part in INDUSTRY 


Practically everything that’s built or manufactured these days 
is construcced from blue print drawings prepared by the drafts 
man. He is the KEY man in industry. No new machines can 
be built, no bridges erected, no buildings constructed until 
the draftsman has completed’ his work. 

Drafting is clean, interesting, profes 
draftsman is paid well to start. ‘And he h: 
for advancement to high-pay jobs in Engineering. ‘The 
mendous production programs ahead in industry will req 
more draftsmen than ever before. 


Send today for free information. See what this training has 


(or at the College in Chicago) 


done for others, what it can do for you. Simply MAIL 
‘A few hours of pleasant home study COUPON TODAY in an envelope or use a penny postcard. 
every week—that's all. With Chicago 


Techs help. you train yourself, step MAIL COUPON NOW 
step. This tested method—devel h 
oped over 44 years of C.T.C. Progress | Plate tech nian S000 bes mien 


-225 Tech Bidg., 2000 Se n Ave., Chicago 16, I 
—prepares men for good positions in alee ea 
industry. 


| Mall me FREE Drafting Lesson with information about 
| blopportunities in DRAFTING and how Lean train at home. 


1 Drafting 


Architectural Drating [Ele 
laa OPE 


CHICAGO 
TECHNICAL COLLEGE 


P-225 Tech Building, 2000 South Michigan Ave. 
Chicago 16, Illinois 


| Name. . 


EASILY - QUICKLY 
At Home-In Spare Time 


rience. Thousands of successful graduates, Send coupon 
for FREE Bulletin NOW! v2 sin 


MAIL THIS COUPON TODAY FOR FREE BULLETIN 


LEARN MEAT CUTTING 


‘The steady, dependable trade of Meat Cut 
quickly by improved HOME METHOD. 
established over 25 years, has organized 
By Doing” Classroom, Cutting room and Re 
training system into sound, practical HOME STUDY form. 

Now, by the miracle of this EXTENSION TRAINING 
you can prepare in Your Spare Time At Home, for a better 
job, bigger responsibilities or success and security in a store 
‘of your own, Remember, PEOPLE MUST EAT! 

Buying, cutting, percentage, pricing, advertising, selling— 
‘8 complete meat education. For beginner or men with ex- 


[ National Schoo! of Meat Cutting Div. 072, Toledo 4 Ohio | 
mM 


Sepd.me your TREE Bulletin on Meat Cutting 


| ensedisane™ No" enoan wil eal 
! 
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When you are satisfied that 
you have invented a matter of 
value—write me, without obli- 
gation, for full information 
as to what steps you should 
take to secure a Patent. 

The usual first step is to have 
a ch of the prior U.S. 
Patents conducted, so that I 
can report to you on the 
question of Patentability. 


(Formerly RANDOLPH & BEAVERS) 
Registered Patent Attorney 
937 Columbian Building, Washington 1, 


D.C. 


INVENTORS 


Tia) 


949 PIECES Only S48 


FOR CHRISTMAS AND NEW YEAR! 
Noise and Beauty. Also great bargains in Safe 
and Sane All-Beauty, No-Noise Assortments, 
Write today for FREE CATALOG. 


STARS and STRIPES FIREWORKS CO. 


6, Fl. Worth 1, Tex., Dept. PS 


for tale where regalati 


Collets tor 
South Bend Lathes or other makes of 


Collets isines or machines thet they will tit 


PATRICK D. 
937 Columbian 


Pleaxe send me full tn! 
to secure Patents & ‘Tradem 


AVERS, Registered Potent Atty, 
, Washington 1, D. C. 


ke Registration, 
Name. 


Street. 


city 
LILLE LLL 


Get this Great Book 
For Merely Examining 


fs Coyne’s NEW Pay Raising 


Volume Set ELECTRICITY 


APPLIED 


8 
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‘mation on how 


ELECTRICIANS 


Tread Ute 
Tareas Pet 
Bey ia 
e 


Say You Saw 
It In Popular Science 


A REAL 
BUY 
AT ONLY 


MILCO SALES, Dept. 41 
9350 ROSELAWN © DETROIT 4 


61 
MICHIGAN | 


H t WwW Short Stories, Mysteries, Novels, 
ow eo r te Articles—at home in spare time 
‘ue demand for writers Ie eeatlng. eat new eepertuites for pepe trade Atherton, Kelth Monroe, 


salesman wl call) se 


"Training 
PALMER INSTITUTE OF AUTHORSHIP @ Desk U-118 1680 N. Sycamore @ Hollywood 28. Calif, 


8 0% 


curean tViSteegy SAVES 


Beauty—Comfort 


LT. WT. ALUMINUM, 
PIANO HINGE 


Locquered 


Complete : Pulp Fiber 


AUTO SEAT COVERS 
uly Doon 


FRONT seat only—$4.89 


FULL SET—front and rear 
seats 


SOLID BACK 


1 
R 


DIVIDED BACK 
SOLID sear 


SEND NO MONEY—MAIL COUPON 


ed FCC Exam with Ea’ 


writing this letter with a 
Waoke «your ahd 'wilson's aster & 
Ration with "great eas sate 
Byiana2. 


PAID, Te 
Close tall pay 
iment of $ 


Do you want 


..to go to College? 
--or to enter a Profession? 


‘fue a 
t 
Optometry. Boba 


-or get an 


ap TEASE NECKTE 
wat GLOWS 


IN THE DARK 


Learn this 
Profitable 


IN 90 DAYS 
AT HOME 


Money-Making Career Open | 
to Men and Women, 18 to 50 


Hupirets of men ant 
i 


HIGHES: 


ROYALTIES and CASH 
_ 


Autres, 


cuy sta ' 
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yy vou TOO CAN BUILD 


NOH TS RADIOS Sy 


Absolutely no Knowledge 


ih EOD dere 


{POUR GORGEOUS BOOKENDS 


qwith Magic Liquid Plastic 
ras mee like glass’ 


It's cary to create bookends tik 
the one shown. -- east duplicates of hue: 
‘objects with Castolite—the 
* liquid. plastic that pours. cold 
‘embed photos, 
home utensils ity required. Follow sienple 
tep-by-step method, New pleasure, fine prot 
Mble, Bend 28e for exciting new I Ma 
showing how to get started. Writetoday #'The Cast 
‘Woodstock, Illinols, 


Silver plaste No TUBES, BAT. 
Temies on ‘ELecrmic “PLUG-INS 
NEEDED. GUARANTEED TO RECEIVE 
UOcaL STATIONS. Wins 
ion SEND ONLY S100 

{uy 9! Con COMPLETE READY TO. 
Play oer oun 
POCKET RADIO NOW— 


MIDWAY SALES CO, Dept-PPS-11,Keorney Nebr. 


AMAZING DISCOVERY! Corrects poor penmanship 
in few days—big improvement in three hours. TEN 
DAYS TRIAL ALLOWED. Write C. Ozment, 35-D, 
St.Louis, 


Assembly, and repair work made easy, with 
screw holding. screw driver. Simply set 

Sfot and: push to get secure attachment 

HANDLE ON THE SCREW. Automatically resets. SATIS- 
FACTION GUARANTEED. See vour tool dealer or send to 
factory Sizes: 3” $1.00, 6 S115, 97 $125. Send check 
Or Money order’. worry ng COD's. DEALERS WANTED. 

|OLDIT"” Box 235, San Lorenzo. California 


WAR SURPLUS 
OPTICAL BARGAINS 


ASSEMBLE YOUR OWN BINOCULARS! 
Save More Than '/z Regular Co: 


= GOVERNMENT'S 7x50 
BINOCULARS 


Complete Optics! 
Complete Metal Parts! 
We supply Ful 


METAL PARTS—Set includes alt 
‘Metal Parts~-completely finished 
ot asgembiy of 38 Bingo 

No. machining required. 
Bodies have been tactory hinged 
ng covered. -A sturdy” Binocular 
Carrying Cie is optional with 


‘OPTICS Set includes all Lenses and Prisms you need for assem~ 
Siing'7 X $9 Binoculars, These are in excellent Condition —pertect 
‘and have new low retect 


OTICE! If you buy both Binocular Optics and Binocular Metal 
aris. add 20% Federal Rscise Tax to above prices. 


ARMY’S 6x30 BINOCULARS 


COMPLETE OPTICS & METAL PARTS—Model M-13A3, 
S'x'30 Binoculars, waterproof model)” Everything you need— 
Feady for sssembly. When finished will look ike a regular fac- 
fory job ‘costing $102 to $120, ‘The Optics are new, in perfect 
ir-perfect. condition. Have ‘new low reflection coat 
P: "wand perlect. ail complotely finished 
Bodin factory hinged and covered, Com 


20X PRISM SPOTTING SCOPE SET—Consists of all lenses 
ind. prisms aiignely chipped) you. need to make '& ood, 
Standard 20% ‘Spotting Scope. Low reflection coated 

Sin. Achromatic objective, Direction sheet Include 


Consist of all unmounted lenses 
felignink alxe proectors 


Surplus) 


Same aia objective Lens, Sturdily constructed of 
iidmaum: de ta BY, Complete with careving ens 
Stock 2981-" 5 (00 Postoa 
Phunouncing 119i nial Guage Cones 
is “Fun! Os CeAsyi 


BIG CASH PRIZES for Optical Gadget, IDEAS! 
for ESiry BLANK and Complete Details! 


‘Weite 


We have miltions of war sucolus lenses and nritms at bar 
prfees ranging Oe we ‘ Sent 


Order by Stock No. 


EDMUND SALVAGE COMPANY 


P. O. AUDUBON, NEW JERSEY 


ABC OF AVIATION 


Now you can own this famous work on 
aviation that has helped thousands of 
readets! Big sections on private plane 
maintenance and repair, what to look for 
in your plane, etc. Tells all about con- 
struction instruments, special uses of more 
than 250 aircraft, 598 pages, only $1.98. 


POPULAR SCIENCE 
353 4th Ave. New York 10, N. Y. 


Dept. 11 
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STUDY AT HOME 
IN SPARE TIME 


five, ‘yet simple 
Ieara “by ‘aoing, Eve! 
zt ‘profes 
Four"bomin to, work 
2itay “ie ‘practical 
food. paying Jo, 
have. Get 


: obligation 


HERES ANEW AWD 
WITAL BUSINESS / 


APPLIANCE REPAIRMEN USUALLY CHARGE 
ON BASIS OF $5.00 TO $6.00 PER HOUR 


‘This fasctnatin 
‘you'nre mocha 


ona eiven, 

iy how much PROFIT tw charge’ fur each repair Jobs 
CHRISTY APPLIANCE COURSE & 

ELECTRONIC KIT... . SENT TO YOU! 

Hush your name and address by the next mall and I will send 

to yout our special form where you can get ear complete course 

tnd eleetronte iit on our simple. esay payment plan.” Pay me 

inter‘with jour EARNINGH WILLE LEARNING. 

Mr, 5. T. Christensen, Pros. 


CHRISTY SUPPLY CO. 


2835 N. Central Ave., Dept. D-7101, Chicoge 34, Ill, 
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17 JEWEL © 2 PUSH BUTTON 


CHRONOGRAPH 


7 


Mformerly 
$71.50) 


o: ADLE! e JEWELERS 
CERAM RAUAIMIG) 117 W. 42nd St, Mew York 18 


Sopersten on the eupersharge 

iy installed tn a few miovtea, 

ANTEDE Big Provtst 
for 


ipeaon penny posteard for free 
eet yours forintroductng, 


fol 


WHY PAY MORE? 


Tube Given With Every Tire 
ET WHAT WE ADVERTISE 
| PG see tee a 
ade H 
canst 


Wole.... S45) T0015.... San 
43 
x uy 
NOT JUST GOOD BUT THE “BEST” 
800-16... $5.55 | 700-15 $8. 
50. ets 100-1 
‘650- 1 
x 900-2 
830-1 z x 
5 rt 
825-20 
Thousands of ‘tires aatiefied customers. 
‘ne ‘Sheet 
834 N. Broad St. Phila. 30, PA. 


WINDMILL-RAINBOW - FLASHER | 


AUTO LIGHT | 


‘ Jefferson Electric step up or step down transformer. In 

foo Put, primary 110-117 Volts A.C. Output, from 5 Volts 
sri son co, 10.650 Volts. Sut 

heater relays, rod 

chimes, ete. Weight 10 tbs 


MICROMETER 


Nie d Chrome ploted, preci 
A 100,000 fancy | 5 sion engineered and 
nnatpipes br Sy carefully tooled to 
WS Corps, Assorted | ga sive long life 
shaper oret er, AN pepuIeY | new.0-1" capacity, $2.25. 
itty Set of 2, $3.50 x y, $3.50 Eoch. 


WILLARD WET PLATE BATTERY 
ong lfe rechargeable battery is ideal for port 
oble radios, mobile units, bell circuits, alarm systems, 
rural telephones, Strobo bulbs, le. 2 V 20 Amps. Onl 
5" high. Visible boll foot hydrometer built in Lucite core, 
Shipped dry. Any botery service will supply stand 
botiery electrolyte. Used singly or in muliples, Shipping, 
Wt.3%4 tbs. 


Alinew. $2.75 coch 


MICROSWITCH 


POWERFUL 


of Bros. Type Z-2"x1"x 

BINOCULARS posed arom mies 
i chenn taeh ecg 

bey + chimes, etc. New. ‘Bhor $1. 


bocked. $0 Fi Rolls 9.50 


cst 


1327 Covota ave HIGH SPEED DRILL BITS 


aun ASCORDIONS | =| iit = 
at Fear Baldi 


edsizes & lengths $2.50. 


ITALIAN ACCORDION MFG. CO. | 
7600 Cottage Grove Ave., Dept. 5-11, Chicago 19, Ill 


= BADD AIRBORNE SALES CO, ING: «tsa ck 
(aes BAR BELLS 


Say You Saw 
Bey Brac from Fctey SOS | It In Popular Science 


(FIREWORKS 


——— CHINESE FIRE CRACKERS 

LATEST 1 Bundi 1280-114" Crackers, $2.50 
1 Bundle or 1600—1%4"' Crackers... 3.00 

MODELS a esuael bale st 
BALLOONS—LATEX RUBBER 


No. K 8, per gr05s..cccsssesesee so $1.00 

No. K 10, per gross..ncccecesne 1.15 

No. K 20, per gross. 2.40 
Wholes in, Send Remittance with Order 


a eEnt UNITED FIREWORKS MFG. CO., INC. 
Dayton 7, Ohio 
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Out of Pawn! 
GENUINE 


Clean and Mothproof 
Rugs and Upholstery 


Reterence: Any Bank or any Slescantie 
BERMAN'S COLLATERAL LOAN BANK 
Dest Po 626-30 W. all St Baimere 1, ME 


Mave hours, DM, erease and 
‘colors revive, 


WINDOW SIGN LETTERS 
GENUINE GOLD LEAF 


Guaranteed net to tarnish or 


: TRACI 
uliding in your territory 
iven auto: dealers. buy our 


September Mouse & 


Garden. 
DURACLEAN. 0. 18-NCI DEERFIELD, ILLINOIS 


Learn HYPNOTIZE/| . 


POWER TOOL 


fe sire een ics Again bisetas Cpe 
ses tancneaehatonet 


HMlustrated Seu + 
Pi tm Cy pm 
shoe howe mah BAUE women 
commuere moder r nferirty aye ONLY ‘$1.00 
ONLY S195, N f 


"Make INSTA-CHANGE Fluorescent 


Ad Signs in | ZMMUES with yoga) 


Maaqic ‘Press-on’ Letters ‘sraY NSEM 
“GOLD MINE” FOR MEN WHO CALL ON r--FREE rau PRES 


pid oe. RESTAURANTS, , TAVERNS, etc. 


s can makeup acom: 
eke en te 


a “POCKET TALKIE” ‘$9.95 


in iy ze 
Demonstrator. Show Amerien’s most spec: 
Bare ererereor caer eect 


Zone____State_____ 


MAXILUME CO., 125 W. Hubbard St, Dept. 911, Chicago 10, tL ¥ city 


M RCURY BCROS AT BRIGGS-STRATTON 
Kee ERCERY RCROSTA GAS ENGINES 
z spe DAVE $25.00 


ALL BRONZE 
ee GEAR 


’ . Brg 
He: Sieaiase om $165 
iE GENERATORS 
“} Ld py }0C—3000 watt, 110 
RUBBER CABLE Sue We. ea ts $2488 


U. S. Surplus 
Horns and Howlers 


ALL ITEMS 
GUARANTEED TO BE 
AS ADVERTISED 


Order at once! 
Surplus es is subject 
All prices Jr Bie aitweukee, 25¢6 

it required on all CO. 


Hie moire. huge we . No C.0.D's. under $10. PORTABLE 
—— if ‘ite fc fo a} ber 
isted—write for our free cireu- ‘Compressor 


C& H ELECTRIC COMPANY 


436 Ww. 
mitWAUKEE 3) 
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SEND NO MONEY. Just mail the coupon 
for'a complote set of 4 Big, Thick Auto 
Books. 20th Edition. Over 
Whether you are a mechanic or helper. 
driver, take Immediate advantage of 
this FREE EXAMINATION O} 
‘MAKE GOOD MONEY NOW 
MOLD A PERMANENT JOB 


1s Bd easly, understood anawer 
Torany alte probiem. These wonder books 


prepared by. eleven of America's 
Hi inbuasbue'enkinecrs” han hundreds of 
Yaluable iigstrations, ‘Send the coupen 


Diy fr i pes 


& AR FORPLEASURE 


AND PROFIT 


Learn to Draw in Spare Time—At Home! 
TRAINED ARTISTS are capable of 
earning $60, $75 AND MORE A WEEK 
separ cee pent rea 
Manik cneeSnuinonts Ase ba: 


pleve. hor 

with no 

‘Work at home and on your own time. Maz 

students carn extra money while learning 
by making Posters. simple  commerc 
Gtawings. fettering. ete: W. 8. A. is now in 
ter 34th succesaful year of temining men 
tha "women. “No. previgus art experience 
Recessary. we teach you step-by-step an 
Brepare you for’ good Jobe. TWO. ART 
PA OUTFITS and other features included with 
PF isaining. Welte lor PREE BOOK. "Art for 
7 Pleasure & Proft'—tells about our course, 

Instruction service abd commercial oppor- 

tunities for You. 
APPROVED FOR VETERANS UNDER 6. 
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RADIOMEN !! si.stuce acura, ea: 


ike atria” of 


‘Only ra i 
fete with isa 


Siete Si te 
a a a a 
SSE are Si a 9g 


Lentane:. 


Than Any Other! 


HY-SCORE 


AIR PISTOL 


peed. E 
CORATE. Cal 17 9. 

(06, “HY-SCORE pellets 

Yor cal ATT, 81.88 for 


‘pellet 
i 


write tor 
av 


BROOKLYN 1, N. Y. 


aa SAVE on High Quality 


I), GABARDINE ,.2:: 


Eu 


20:36, 
“SEND ONLY $i Seg colar oSiteth 


ve S05. Honey’ eck’ within 0 ‘dl 


LINCOLN ‘TAILORS 


BE YOUR OWN BOSS 


Profitable part or full time selling job with 65 year- 
‘old calendar and novelty manufacturer. Straight com- 
missions from 17/4 to 25%. Lots of repeat business, 
New lines ready Dec. Ist. Write immediately to 
MERCHANTS PUBLISHING CO. 
Remington Bulli Kalamazoo, Mich. 


Dept. PS-11 
Lincoln, Nebr. 


Dept. PS 


NOW! FOR YOUR FUN OR PROFIT 


(Oe LEARN CODE 


AMAZING, SIMPLE MEMORY METHOD 
Alphabet in 6-Lesson Home-Study Course 
OTTO LUTHER, Dept. P, NEW PRESTON, CONN, 


pI 
All for $1 


FIND OUT ABOUT-TRAINING AND 
OPPORTUNITIES FOR YOU IN BUILDING 


Established in 1904, Chicago Technical Col- 
ege offers you thorough, practical training in 
me-study. Mail coupon for free 
information, See what this Course has done for 
others, what it can do for you. Read what 
Chicago Tech graduates say about their work, 
wards awaiting 

‘you as a trained builder—and how quickly, easi- 
ly you can get started. Simply MAIL COUPON 
‘TODAY in an envelope or paste on a penny 


Building, by bh 


Leam the 


‘earnings, success, 


postcard. 


CHICAGO 
TECHNICAL COLLEGE 


P-158, Tech Building, 2000 South Michigan Ave. 


Earn more money as a building tradesman, Prepare fr advance- 
ment and inereated pay at 2 building foremin, superintendent tt 
fPevtor etna material buyer or saleunan Trae to be 8 ld 
ing contractor hive your own money-making’ business in 
rosperous building eld. atid - 
tote than 19 millon new homes needed in US su experts. New 

iiding now at rate of one million homes a year, pss 200,000 come 
mercial buildings, plus expanding farm building cons 

Mail coupon today. FREE book tells how you learn Building. Com 
raction How to fad Blue Prints and Eatnate Building Costes 
Thome in your spare time: Learn modem constrection methods and 
Materials, how ta lay out work and direct all building: operations, 
This fs the training needed for rapid sdvancement to" hiaher-paid 
jobs, or your ov seccontul building ‘Dusinon, 


MAIL COUPON NOW 


| CHICAGO TECHNICAL COLLEGE 
-158 Tech Bldg., 2000 S, Michigan A\ 
Chicago 16, Illinots 
Mail me FREE building Lesson with information about 
ig opportunities in BUILDING and how I can tri 


AG 0nvrnrses 


n your own home in spare time 


© HOW TO START 
© HOW TO BRING THE BUSINESS 
© HOW TO METALIZE THE 


WARNER WAY 
© HOW TO PYRAMID PROFITS 
‘This 1s a lifetime opportunity! No matter 
what you're doing now, et set for the 
Future while beating today's high cost of lee 
ing. Out plan offers you need to 
know . . . & completely charted path to pet- 


tonal independence — with your home as your 
taetory."" 
‘This tested and proved plan is working right 
now. Backed by an old company, It's sent to you 
ona No-Risk ‘Trial, Mooey-Dack Guarantee! 
‘The exclusive Warner Method applies an se- 
tual ‘coat of pure metal, in genuine Gold, 
ver or Bronze finish, "“Eternalizing”” Baby 
hoes and other Keepsakes forever. The de- 


WARNER ELECTRIC COMPANY, Dept. 2114 ! 


1512 JARVIS AVE. 


nV) 


BABY SHOES 


Tan't This What You 
‘Are Looking For! 

1. Steady Income 

2. Permanent Future 

3. Wide-open Markel 

fa. No House to House 

5. Plan Works for You 

Je. Backed by 25 Year 
Old Company 

7. No-Risk Trial 

1B. Money-Back 
Guarantee 


‘mand for there Metalized Keep~ 
fakes Is big. . and getting 


fot everywhere buy on sight! 
A NEVER ENDING MARKET 


No matter where you live, #1 
big city, there is a. never end 
to-buy market for “1 

Shoes — more than 
this year. This test 
and brings in the bos 


plan reaches ost 
ws. Spare oF Full 
‘Time, you can make money! 

BE YOUR OWN BOSS 
Get the facts on this new opportunity. 


Mail. the coupon below... TODAY. 

‘We'll send. you fully descriptive Mtera- 
our No-Ri& Tri 

ee: “Money Back 1 


CHICAGO 26, ILLINOIS 
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PmAKe) STERLING 
SILVER GIFTS 
Make a Sterling Silver Bracelet — Tie 
Clasp—Book Mark & Paper Cutter 


YOU 
can 
nequire = —~ | — 
NIGHTS AT HOME 
LAI L.L.B. DEGREE 
LaSalle’s famous Law L used as refer+ 
w libraries ¢ offices — 
thousands to 


spare hours at home, for busi- 
al adv 


‘extra money. Satisfaction 
Send_$5.00 


Empire Smelting & Refining Co. 
718 Sonsom Street, Philodelphia 6, Po. 


Business with 


linet Problem Sate F CORADIO 


‘ance rapidly with this great library, 
al lectures f 
with pen 
instruction 

zal problem: 
dfor two FR 
for Le 
ng questions about 
y i telling h 
are winning rapid 
public life. Mail coupon 


LA SALLE EXTENSION UNIVERSITY 
A Correspondence Institution 
417 S.Doorborn St. Dep. 1183-L Chicago 5, LL. 


end me your two FIREE booklets described above, 
without obligation. 
Name... 


uu learn by doing—han- The Coin Operated Radio 
morizing rules. 


212 Broedwey, Pho 
NEW YORK 7,.N.Y. 


Street. 


City, Zome & State 


Franklin Technical Institu 


Helps Young People Get Ahead | Boe Glave Cleaner with cach order 
| 20-DAY TRI 


EYE GLASSES BY MAIL 


= C3) 
7 Z 
SERS, Hua e MoubeaacK 


GUARANTEE, Write today for FREE Catalog, Low 
Prices, Sclentine Sight Test Chart! 

Woman with sp Broken Lenses Replaced — 48-Hr. Service, 
50,000 graduates of this Boston school have LEE EYE GLASSES CO., Dept. 2-13 SEND 1 
fone ut to dood jobs in engineering and tech- ‘4148 Easton - St. Louis 13, Mo. MONEY 


geo 
sretct 
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AS FAR AS 17 


If Ruptured to MILES WITH 


Try This Out Ee ARMY FIELD 
Modern Protection Provides Great Comfort TELEPHONES 


and Holding Security Posaraeuernpersnr poe pensar 
n i 2zingly simple to install and operate, Jus 
Without Torturous Truss Wearing ihcok to lormitch of teas ex wore phones 90 
revelation in se | ‘ony two-strond wire and you ore ready to 
: | folk! Powered by stondard flashlight batter 
«portable. 


i'straps. that 
peure up ‘and ti 
bury and For full Informa: 


USED—excrlicnt conditic 
RECONDITIONED (by US. Signal Corps).. 10.73 ea. 
LIKE NEW, Slightly. use 

BRAND NEW PHONES, web cases 18:78 oa. 


ARMY FIELD 
TELEPHONE WIRE 


eLAsses: 


Many Styles to Choose From | 
Our fine H 


| x ne but stored 
| wr Halt-mite peek (2300 40 
Heat Wee W's W'S 1g. 


800-foot ceil (14 ths.) 
1000-foot eoHh (26 th 


on penny ponteard taday foe Fre W130” ClanT Wer 


md ato pe Se 
La | 
Sanger ‘enue CO" eneays | 


monty orore LORIS SALES 


Qccountant 
EREE Salesman 


TELLS HOW pars eg 
ee Shon. 


SECURED FUTURE... 
FREE EMPLOYMENT SERVICE 


RAISE HAMSTERS 


new wonder animals from Syria. 
led Toy Bears. Delightful pet 
aboratories need 
Raise any- 
where, A profitable and interesting hobby 
We furnish breed instruc 
today for free book. 
GULF HAMSTERY. 1540 BASIL ST., MOBILE, ALA, 


An ASSURED FUTURE for You 
& Learn Profitable © 
» WATCH REPAIRING /\ 


BIG MONEY WHILE LEARNING 
Study at Home — or at Our Accredited School 
Complete Home Correspondence Course or G. |. Approved 
Residence School Plan. Also, Post-Graduate Plan at school 
for correspondence students. 

Write Today for COMPLETE DETAILS to 


American Institute of Specialized Watch Re 


Dept. 200 270-76 East Building Grand Rapids, Michigan 


University 
‘Oklchoma City 2, OI 

Please send your free book, "Through Hill's to Success. 

NAME 

ADDRESS. 

cry. 


Rul VIVA © © 


Di Check here if all 
EASY-TO-USE COUPON TODAY 
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CAVE, 5 4 WAR SURPLUS ... SENSATIONAL VALUES 


a IH MANY ITEMS WE HAVE 
at “GADGETEER’S HEAVEN’ —raé'worto's ancest Supecy 


Heck Wig 


Gilbarco Gasoline Filter Funnel 
NEW ge me 


AGRE 
saat, <EEL | 


agen 
RYE a 


PNEUMATIC ANGLE DRILL 
pee 


CHI, PMU, IMPACT were 


ISSUE OXYOEN BOTTLE 
‘New. Wil had pt 3.00 Ih. 


Teal “Lite Special™ 


am. Aa, Rew U 


5) AMP "$22.50 


awe © 8895 


wens $2.95 
HINGE MIX ; 
W_CREENLEE — HAND 
s TUBE BENDER 


iii 


PALLEY SUPPLY CO. 


THE LARGEST FIRM OF JTS TYPE IW THE WORLD 


TB porutar science 


Classified Ads only 80c 
included in January issu 
POPULAR SCIENCE 


MONTHLY—351 


word per insertion, payable in advance. 
copy should be in our office by November 25th. January issue on sale January 1st, 
FOURTH AVE.—NEW YORK CITY 10 


To be 


1 AUTOMOBILES 


forid's Finest Auto 
RABHB, World's Finest Able 


PHOTOG! 
robles, List Sample, 106. Box 


Gessoties! Pievure-Catalogues —35e, 
Rouse Automotive. Industries. S@41-A3, 
Hereford. ‘Los Angeles 22. 


Equipment!” “eonomiserst.  Hot-Rods 


reedaters 


‘Aunguist Ete 
Milford” 43, Pennayivanin. 


‘speed. Compie! 
Postpala. Four Barrel. Box Led. ‘Eaglerock. 
Los Anwotes 41. Galil. 


Cirier, Devt BR. 1256 
‘Loe Ang 


tor 
hrome talipipe extensions. 
Suretor 

Buaiifolds, 


ee 
i aes es ae 
eae tke 


Tong shackles. dual 
‘ay 
lexi 


Stores of items. ise ‘Eastern Auto Su 
$510M South Grand. Low Angeles 7 

‘AUTOMOBILE Racing. Sixth Edition. 
job iustrations,, Workine drawings ‘with 
Doliding instructions for Pord-00 midget. 
Callforsia rosdster. Odenhasser racer. De 
falls gn racer paris, Sample entrance blank. 
Word's record isi 5 MPA. rear eneine 
foutewheet ave cai Interesting inforteas 
Hoy tana leera enti 2 80 
postpaid: uns. Depait= 
Rienb'sa" Gtactonatt 27" Oho 


uk, 


ITIALS—For Automobile Doors, Be: 
{iful One inch Gold Decals. Postpaid 6 
$1.00. “Accessories, 


Bialik 
iT pel eee Do, 8 ETS 
oni Ges "aes, ee aa 
eit anin ear hate 
ee eg ee oa 
ae ae eee tare 
ree, Gee aes RE See 
eee as er 
a Sa 

Aietehes specific Model changes, Compre: 
fee aaah ert 
hee te 

HEE atts ae 
fee datate 


119 CUSTOM, RAE. 


photograpt. 


Englerock, Los Angeles 
'VAPO-STEAMATIC” Water Injection 
Easlly constructed (for Jess. than $100), 


Hite! Copsticht 
saEluiadzatee 
imation 


eue—-$1.00. complete, 
five Industries “Sba1-A 


Manual—Quick- 


formance. “Complete, 
i Postpaid, A-¥-3, Bor ied, 


ea 
including “Mileage Tstor~ 


Parts Lists. Picture Catalogues, 


Newhouse automo: 
Mereford. Les 


oft paris? 
ait ofa 
ruetion 


Plums. specifications. cou 


feformation 41-00. Motor Sup- 
bly. Box GB-tea3, ‘Ohio. 

IMAGINE, 250 miles per gallon’ your ca 
now. Literaiure 35¢. Jet En 


“Toledo. « 


‘Augistine. Pia: 


RACING 


Speed ‘up passenger care 
ers! "Hotrods! Sporis Cars!" Stack con 
ower 


Feels; Valves: Speed Trick! Racine Secret 


Book 


Tas mph. 


auipmentt All about 


inlining superchargers, 


Records! Formuies! Drawings’ Acuion Pie= 


tures! Sensational $1 38. 
fat 


Beerins 
CLYMER'S. 


: 1948 Indianapolis Race Year 


‘Almauist 
43. Peaoaylvania, 


‘Enel 


‘Complete Information. 100. Photo. 


aps. 
Belise Fabetkold “boune S288 


drawings. cartoons. 61 $0, 
tai. 


Hops ase Se. Alvarado: 


| VSPEED, and Power" Handbook—Very 
latest MethOdst, Construct, your own, Sux 


chargers 
Bression. i 


“water, Injectors.” 
en ‘Sat 


AUTOMOBILE Racing Book Filth ej 
cucreriseds Tells how to Build dirt traces 
Sei" ftates. ¢netinen” Records up 


Uh_easionive your earl” Fi 
mous Racing” Speed Equtpment-“Beautiis- 
fe accesoztee Dual Mapifolds— Hey 
hargera Water 
i tStreataliery 
uppiies Prices! Beautl= 
SHabdbook Catetog’ Boe (refundable) 


fa 
Almquise Bugineering, MC 
CHEVROLET speed" manual- pom avals 
aotrod 


able. to enthusiasts desiring teat 
Detiormance” trom the 


2 AUTO SUPPLIES & EQUIPMENT 


AUTO paris for all autos and trucks 
‘Trane inbiors, differentials. fenders. ear 
bpureiorg Also Rods Parts. Becurity Auto and 
‘ruck Parts, 1621-P8 Orace, Chicago "13 
AUTO paris. Buy direct. Get, deaters’ 
fees Onsen un Cin goth erFiary. 
rite seguirements.” Speclty” cat make. 
Mechanics "Auto, Parlay Rectory Wate: 


house: 3807-PS NA ieago. 


(AUTO, arts al de 
aoa ‘Orleans: La. 


Prices upon 
‘Rito Parts: 835 


Mitmola: 
“SHAUBY, Aulomobile? Apply one appll= 
gation of the revolutionary new ‘dincovers. 
Rb-Cient. and make your olde dull, chalky 
Sutomobiie “nish ike new” Net 
Polhh. Depasits a brilinat 
plastic cating whieh “dries. in 
inane) applica ¢2.00, Shipped, C0.) 
clvding appiicator, pe 
‘gr send ‘S200 nnd, Save’ charges. Kimball 
Products, Dep 202."20020 Princeton, Ink+ 


LEATHER Palit’ Work Gloves Six Palke 
$20) Keathes™ Angeles Ht “hat ab 


SEAT Covers. Front or 
Prankinvilie. N.Y. 


"SEAL Cracked, Datteries'"! Cement $1.00 
can Guaranteed! Postpaid! Batteryiman, 
Grand Junction 1. Colorado, 

THE A b C of water injection, Complete 
sploriation “ge Aavautced Automative 
Products 503-7 Lake Rond, Webster. N. 

MOTORISTS ave quollng “by Vad 
mating cverrich “‘mixtven Pits all. eats 

Dastiediars. Write | Vacumatte, 

Tt00. "Wauwatosa. Wis 

Ing! Save gusi 7049 “Lex 

tonic coil booster. Busity tnstalied 
back. euarattee’ 8h 
Bieetranie Industries. Cievel 


Bt 
CqMNCRETS rear 
eens oe 
Sst 
WHEN bets Sey repurg fen 
ie Prat CMa ice 
Fae irae tance Hat lh oe 


‘igourieal 


CONVERTIBEE Tope—Completaly sewn, 
Easily installed. Ressonable prices ‘Pree 
Biscay ren Geran Rowe 
Boke: Newport News 19. Virwlata 

WATER Tijection". Free. descriptive 
ugtinted peisuctions, Neer Unaunnies 
Enverne'6. Californs 

‘CARTOP Carrier Tranaporta Fkie, Boats 
ere “cane. safely. Streamlined steel bars 
interchangeable parts attractive: $13.00 
prepaid. Boyle's. 87 Mussachascits Avene 
Boston 15.’ Massachuseits, ""_° 

PISTONS Ola and Nex Carn 3 
errynian Gor, Lawndale. Catt 
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AUTO TRAILERS 


15-8, Wausau. 


7 ELECTRICAL SUPPLIES 
© EQUIPMENT 


Ter lene, Fane warty 
a eine tone 
Br gg ae ea 
SAEAeS Ses 


THATEER lo Canoga ee is 
ah Pol tac cree par eae 
Exc duatdade ace sfas ie 


{OTORCY CLES, 

BICYCLES, SUPPLIES 
WHEELS! Build wagons, scooters, mow 

Srp, eae, meeibarros, “erocery. cart, 


boas Me ae Gon ati 


Biss 
Hansen 


otk Indian paris, Expert rebaiteing 
ervice. Indian Motorcycle ‘Bales. 
Gity Two. 


13 Re jo: Pasadena California: 
MOTO-Seoot—-$35,. Midget —racer—$18, 


Bot trei08, "Yoledo, Ono. 
MIDGET Car with three-speed trans 
mission ~ $35. Cushman ‘Sotorscooter -— 
$15. Shaw. Bicycle Motor $13. Harley 
Boingo Motorgyele “$15,” aotorbike oot 


15, Rush 25. cents for epectal new 
Catalog listing amazing bargains in motor 
used motors. tires 


il. 838. Erie, Te 
EASILY build Professional 


Miaget 
‘acer, Motorncoater,Mideet Roadster. ot 

lotoreyele. from «cast ofl parts 
Pant. specifications for all four contained 


In taste 


Berea eerie ene 
{ors fet tet Sia est ta 3839 Druze 


SENG Ll 
senuier orto: Non ances 
{ory finished kits, Uses aay 
Gomplete Tpians., ikeratute 25. cents 

ot fo 7 aaah aca 


War-Bai 
sting the aber 
inns (dhe. by ants ‘clase Mai). Stedeet 


Dizec- | 


UORESCENT lights, Make your own 
eideal for home and 

‘iécirient’ parts ‘for 20-watt 

etalied instructions. Also, 


ares ich 
Sieg 


Sestpeia only $2.00. Write Ploaroust. 33 
Heseryoir” aillwaubec, Winconsin 


ELECTRIC Pencil: Engraves all metals, 
Hi Pager Mie. 16HI-T" dorinedeld: 


<7 
Pull voltage 
Free 


eaten reo 
Fe acter ance 
‘Free Bool Lectraiabs-2. Wakefeld. R. 1. 
Bae. cit 
Te craeee Ora Free 
SOTO Roe Ri, Sad fo ul 
PMS, inch Salta 


Toute 13."Mo, 


CATA Tas‘ apne ‘bulbs, appliances 
astm ‘leuners. Sewing” machy 


RESCENT Bench Lamp. adjustable 
elampoon. excellent for. Workbench. $6.05 
heluding {3 watt. tube “Send check or 
Boney order. Compton Lighting, Box 171. 
Se 'touis Moo 

RECTIFIERS: Ranjr Selenium Plater, 
10.30. 80. 100 amp sizes. Iminiediate sls 
ment Ceiapete tlhe of bronze baby soe 
Mounts Write for list. Hollywood Bronze 
Supply. Depts. i170 N. Vermont, Holly: 
ood WC 


& WELDING 
~-WELDER—N 


SOLDERING 
Portable champion spe- 


ial “Transiormer Welders 110/229" volts 


ou 
Includes everything i Guyeen and 
feetyiene "cylinders. torches. poreles, 
tarry’ eases Only $075. Cyllncere ee 
Sled Shywtere idee tor’ nobis fa 
rates ‘Guaranteed. Burdett 
Bev ield Co. ithe takesiae Ave. Cleve: 
and 14 Obie. Welding supplies sie 1023 


‘WELDING—a profitable trade, Demand 
for’ trained men’ sat beet 


Welding 


10_ MACHINERY, TOOLS, SUPPLIES 

_ Lit AND 26° size Jigsaws, Ten Dollars & 
Fourteen Dallars madi money order. Shee 
Jom Siachnerg" ss Ww. Muntiog Park 


yee 
Bice) Sette Tae 
Sy ear he 
oe ane leg see 
fis Se ENE ae 
pobitesteaiiy 


iaawg, Oe 
"90°8." and ‘St., 


CRETE iniew from 839,60, 
ee. Concrete auipment Com 


Eat jaild your own, 
attachments Send for picture, gainple ot 
ark "asd ist fof blueprints.” Gut peat. 
Fatchets fake heat wcrews nay’ way. 
Ene "ome shop. die “Raymond Ave. 
Glendale 1. Call os 

BAND Saw-—Speclal $14.06 —Tdeal for 
podbysts and heme Workthon, Fre clr 
ine fe ine. aT, Lake, 
Minneapolis. Minn 

"REPAIR Leaks Without Toolal” 
spied Clamps! Combination Set ft, 8 

Hie" pipes, ‘Brepaid 49°00, Lincoln ‘equip> 


SETAE a Bas x Sail 
Be culation log Hehungable se i, 
a Warren Sew York 7 
ESOREWCUTHING Tae s44s0. 6hab- 
Sets oe, Rc ae 
DRILL ORINDER for twist dria 62.56. 
See don pase 308 
ii MACHINERY FOR SALE 
_ EGRETRIC Power Plants PR-00 Govern 
meat Surplus, 715 HVA ‘Three, Poase ‘can 
Heed sage Phase "Run Less Than. 1000 
Bote (Wisconain ait coed gine Autor 
imate aria #190860 Gui 38 
ety tase Guy Waite a 


is BATTERIES, 

GENERATORS, ETC. 
i Wi2z Flectric Motor: (3° x 1%"). Flaahe 
ight’ cell “operates. Paris, ‘complete plus 


Breen ‘catalog. Write “Hobart Itstructions 0c Postpald. “Eltre,, Deer 
‘School “Box "P-1165.. Troy. Onio. fae 
|UILD-UR-OWN™ portable are welder, | | EDISON Non-Acid Lifetime Storage Bat 


‘Save $900. Baay with’ Hobart Generator 
plus suo engine. De Welders. or AC Power 
Piabt Combination, Pree instruction book. 
Write Hobartweld. Box P-1183. Troy. Ohio. 


feriee for Home Lighting. Moree tagas: 
{Fiat"uses, Radios etc. Piée interesting Uit> 
graturg’ Hawley “emiin o,. Croton Palla 


‘WELDERS —for all requirements, Free 
gatalog, “Write Hobartweld. Box P-1188, 
Troy. ‘Oni. 


14 BOATS, OUTBOARD 
‘MOTORS, ETO. 


“PORTABLE ouvactijiene welding out- 
fas complete both cylinders 138 80 ncety 
feze generators with two. Soeen charges 
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Seos0" Request Folger, Delta, Oxren. 
Sis 8. Federal, Baltimore, Marymnd. 
3.2 Binde. Siege. airdrive | _ WELDERS, 1i0V. welds 1" stel #3250 
Standard Aerocralt, Box-| Morris Welding Service 18508 State, Scoe- 
, Tenas. Dectady 4 NY, 


‘MARINE fittings, accessories — Thou 
sands of items (pictured priced) —Prompt 
$ep'ers, Spang BL 00" Bearing Mart, Bul- 
fale 2A. Now Yorks 
‘MARINE Plywood Sheets (iz. mahogany, 
sper. Ber 
‘with. stock 
ISt"Marine Mart, ‘Buffalo 7. N.Y. 
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to shape boat patterns, 


FULL size, 
uuepeints tigre feet “Hustrated build 


Buffalo -A. New York, 

‘CONVERSION Kits for Ford. Willys, etc 
‘Also alz cooled engines, elutchies. vee drives 
Sea aera drive. “Bend 80 (coin) fot eat 
aloe Tookier conversion in 
Mafine’ start 


‘Buffalo 7. 
SPECIAL, New sliverro Elecrie Oui= 
board Motors. Operate on 6 of 12 volt bat 
tery. Pull reverse. ‘-speed ‘switch, direct 
grive, aayusts to, any eight of ight of 
transom. ibe, $97.00 each. ¥.O.B. 
Mercury Distributor 

«8808 West Lake St., Chicago 


RARBELLS! 95 pound set $10.20: extra 
‘and 


GOLDEN | Hamsters—Novel Pets. 


‘Deerfield. Stiver Spring. Md, 


BARBELLS, Dunibbella. Exercise equip= 
Courses.” Free boukiet. Good Har 
Reading. Be 


AmOwS Arrows. wets, Readauarters Tot 
itisr price, Gatalog oe. gue ihsizated 


hata Book instructions” aiming 
tine’ Soc Archery aif-n 80 State. Chicago & 


25 FROG RAISING 
_FROG-BAISING- New, book “explains 
evervttingi,Broel. 1038: Mariborough, ‘De= 
frail 15. a 

6 FUR FARMING 


{MINK from Best stock priced reagonable. 
Carlson Mink Parm. Suomsburg. Nebr, 
2 MILK GOATS: 


DAIRY Goat Journal—introductory six 
months §1—-Columbia 33. Mo, 


0, PAGES antique and modern wise 
sword. ete. values Robert Abels. 
S80ty Lexington Ave, New York at 


= 


10 feet 
av: 


“?. 5, New, Si ead 
96 8 foot nee, fs "aniio Boat 
eed, 


Xf 
‘bree, Catal 


rine conversions, -fttines 
‘23. Col 


Btoket Marine Supply.” Devt 


See daviay adv. pare 231. 
Marine Mart, Buitalo 7-A. New York. 


15 ENGINES, MOTORS, BTC. 


WINDING Date. Uist # 225 motors. sin 
a a cies me Motor Dees 


WELDING Generators 150” ampere 
$97,900 Morse, TiS0) RPA miotors 81975. 
1U orae: 3430 Rivhl $23.30 Horne. $38 36 
Giumpeenscry 1450" Butter, "Hees" Rae 


S“VLECTRIGAL repair men_ send Tur i 
exature on Motor’ Winding tester and A.C 


Motor winder. “Motor Industries. "Quincy 
Mitinois 


‘COMPLETE design, model. light manu- 
geturite fecitien ee Sporting Goods 


SEND oe for tnt 100 eed aan. Pav 
setts. Willmar: Atinn. 


“TERRIFIC” Bargains — Government 
hus Telescopes. Winoculars. Send $1.00 


6 x 30 NEW Bausch and Lomb. USN. 
Light-weight. Coated. With. Cave. Straps 
$65.00. Add 30% Tax: New ‘Telescopes (to 
Bae 105 Sa, Sibos ib gg sa295: 

‘39. 29:00. “Money Back Guaranvee. 
United” foe” goo Ralsted, CARP SIE, 
Shuck 28 


STROUT'S Fall-Winter Farm Catalog— 
Rreci ‘Red cover, Chosk-full of bargaina 
Boca nba 


‘ y--strout Realty. 
SetEnd Mer Now ork 108. 
W.oun St. Karsan City 6, Mor 453 8 


‘Gi 
Sprit, Low Angeles 15. Clit, 

FARMS. acreage. beach sites, EXceD: 
tonal crop. “livestock, poultry ‘production. 
Good markets and transpertation. all yeat 

fegsant climate. rainfall averases sisty 

ches anolUally.” productive ‘soli. Feasan= 
fable prices. Sali And dresh water fishing, 
Boating. hunting ‘and other ‘sports, Wout: 
Gerfui Vocations for retired persons. Choice 
‘f'the Gult Goasta: sections of Northwest 
Fioride, South “Alabama or South ‘Missis= 
opt write! tor iltatfatea informatio 
foeelty “preferred stave "and purpose. for 
Which iad ie wanted. Bd, Todds. ‘Desk 


|, 600 FARMS, Ranches, Water Frontage 
Properties. Pree descripiive Telders. price 


egarding Columbia and Mudsourl 
| River Baste Seeivation pro} HM Robe 
Gina Rilwaukee tallront Wath Union 


Btation. Chicaso 6. Illinois 


| MOTORS! Ui HP Do converted to AG. 


all 35 or 86 
a "actual ‘value 

i, $79.00. Now $15.00 each. or 3 for 
800, “with forward and Feverse stitch 


Countless uses for 


BF Hirmin! Glveet, Mochester” 5 
‘Dept 


= Tarn —SeientineGanting 
knockout blows—defense—ettack— training 
Talet, (dilustrated), Three volumes, ‘Com= 
Biss beagle rouse ox 40a Wali 
ation, New Yor 


FACTORY new. coated. KG $30.00. 4 
$96 05, 2D Nu0, Shotee of reicuies Tar 

‘mounts. binoewiars si iow 
fallable. Hobert Kreider. Box 


nASERONOMICAL Telecipes,Uinogalars 
iroscopes; Bought. sold, repaired, Bos 
Eig ie "iettntabensHeeet “Amsierdarn, 


telescope ‘eauatertaily mounted 
jecen $1602, Bin Socal ‘Lab., 
ford Ave..- Cleveland 8. 


Tenses and instruc: 
0. 


ae ce ‘ener yea, Fa 
peer. Clear vistoe $1599. Suffle Science 
Service Manorville, NY: 
24 DOGS, BIRDS, PETS, RABBITS 
RAISE Chinchilla rabbits. Year-round 
eat. breeders 


$550 MONTHLY, Raising Angora Rab- 
bie Particulars free. White's Habbilry. 
Newark Oni 

RAISE Guinea Pigg. Makes money 
nome, Bis demand. Bookiet 
Bor i268" Hapevile, ‘Geore! 


igieesonss | 


‘Washington, 
\Tdaho, Oregon. North 
Dakota, ‘Dependab) Tavoruble ‘elle 
imate. Weite for 


Wentent pavinenta Galle 
fprmin's, finest ‘eurden section, On Morro 

‘conic shores.” Wonderfur “aan 
Rutting. boatiog. “bathing. Perule. sal, 
Simian iia hat St 
Dept 2. San Dow Obi 


2 Bre 
sa rom your sketches MacDonald Realty, 
Austin Te 
‘HOUSTON, Bright, Spot_of the Nation 
cera oppartuniiy to pinveiorye homer 

Realtor, ‘Box 203, 
Houston {"Petas 


31_POULTRY AND SUPPLIES 
CER! Make Money with paultiy ih 


‘demand. higher prices, Out 
i 31-00 


FARM 
1049. Bi 


RAISE Prere new easy 
pore splant earn. 00 aie 
free Fortune’ Fryer Farms, Bax B. 
Galitornias 


REPTILE Bulletin 
Pets, Hobbies, 
Be Quivira 


32 PROFITABLE OCCUPATIONS 


“DETECTIVES Earn Big Money. Excel- 
lent ‘opportunity. Detective Particulars 
free. Write, Wagotier, P-125 West Seth, N.Y. 


Novenser 1948 BL 


See Tee i cae tae aaociaied | 
cron bouthe Particulars ee 
Growers. “i6o Corydon. Winsipes. Canada 
TP poi work inn factory oF shop. you 
are passige up the" ony tm ies 
HBS iad? at testy Bate i 
Hing? stincratione Yo "Boptlar “Belenee 
eine Spice ngtre ona erie one 
teard “to~Manager. of Agents. Dept 
fp dates 
GAR" Ave: New York 16 
310.0) WEEKLY. Made growing mh 
opine Frehe  Dried “Gomioien’ Patent 
BBV, Free tpawh Noni american. 1OOY 
‘Youge: Toronto, “Canada, 
DIRECTORY? Foreimn Proieetat_¥ 
Pepelen sortie stitute” Lack Diaivee 
S80 Nam, Florida, OS ON 
VENEZUELA.” Sensational Taformatioa 
yet Sraniien for" wersboae, 
i "We waraie-alfeto “Washington 
Spartimesite curses 


metaille artiel 
proiits. Shupl 
TYPISTS_ Profitable business at home 
Complete -copyrightee. tnformacion. Soe 
ints $5218 Heocdway, Chicago 13. 1h 


ono le, peat ch ctiny ase 
coh Neat cs are eee 


Debt 12. 62 W. 
Baltlinore 1, Mi 

“MAKE Wonder Cement Paint 3 
tart Tuerative Painting Business. 
Box 702° Cineinhatt 1 


33_BOOKS, PERIODICALS, EXC. 


MAGAZINES, (back dated)—foregn, do 
inns, pincupe, We Cat aloe a, retains 
ed). Cleerone’, 803 First Ave, New York 
12) New York. 


North Avenue, 


ind 
ryan, 


POPULAR SCIENCE OPPORTUNITIES 
a, One’ aeretexone. 


200, ELECTRIC Stunts. 110 waits, $1.00 
Gitting Sons. Campbell $1. Ca 

Sagi Set with Prate 

na aos” HOPS 


throwing Instrument and Catalog 25¢. Box 
S1-PS. Philacelpaia. 


OLD Money Wanted. Do you know that 
Coin Collectors pay up fo” 100.00 for cer= 


I'kinds, Send 46 
‘May mean much 
0, 


i you, eumiamatie “Co. Dept 
Fort worth, Te 
| BOUND, 128 Page Galalog aid 10 cal 
bargain $100. Katen, 487 “State, ‘New 
ven 10. Cot. 


‘WE purchase Indianiead 
plete aficoin ‘catalogue 10¢- 
Mew. 311 Broadway. New 
TUS: ding lowest pres Send sin Tat 
dusts Hutchinson, 3469 T Street, ‘Philadel 
3. Penna. 
50.000, COINS. medals. paper money. 1 
lustrated. lists tree. Nagy. ae ‘south ath, 
Philsdetpiia 3. Pa 


‘as 
esinners, Yana roiesigeal r 
Kite Company, 2300-8 No. Stason 


SSE 6 Magician Tales peofemiooal mani 
cataiot of Intent iets’ doe ireland. P-103 

North bearborn. Chicago 
IVE Popular Tricks with Catalog 252, 

Forrest Perkins. Marinette. "Wisconsin, 

HYPNOTISN 25 Lesuon Courge. $1.08 
Mona ferson. auburn. New York. 
MURAI male. Veniloguian, Mind= 
reading. Write for particulars, Quackeni> 

Buch. Bie Plats, Ny 
| M0-PAGE  Catalowue of 
Work 


pfANISHING Quarter GEE ana 6 
Be S tagic Cor. Hoya! Oak Miche 


ee. Lee 2 Tearn easily ow to 

"ADULT Booketten.” — 260. "For complete information 
yan ey ato Hc sovime Whe | it ata: Exciresaatak "ics 
3 NY ond Drive: Louvile ‘8: Kentucky 


iEPT Subscriptions—All Magasines 
gia Ear Haten wee for veirealar, 
Gace angen is00" Carmona Aves ok 


AMIAKE erie Si [aking Gena Rane: 
sino 'ubeeription. ‘Gonddent iat hotest 
Drlee “lst 212. tree General  Clreu! 

Bon 'ime., 1311 Widh Phila. fF 


ort ts drt cueur ese 
aha are tere 


Fees’ Ammaaine new book! 
fuse of Payee, 642- 
EXCITING and Strance boot 
ey Tor cataion and Private collector 
lit. Rare Book Cu. Viio!, North La Brea 
jollywood 


ror 
ilustrated. 8 
tueket. Re 


g Waking makazine Gaoarip 


Feely tara Bala 
uh Weseaeta nS 
ROORWUNTERS' All sublects,. Sead 
WHOCh Gee Book Service Sakic ‘East 

hte Now afk Sf 

OOK Lovers) i 
coat t “Setting Biawtoed 
Sletone” clase "sie ou Be, aS 
Este 2 

TERRE Pains oe Foe Berea 

fal 400 Hs. Brookige ee 

RENPNOTEM. Pojchinty Super-Men™ 
or ee iieneated Caatae ambeal Fa 
Whiten toe ads. ‘ponet Suotntee oo, 
Ho Read Seat ten a ee 

ADULT Books Unarin!—Revealigg 
yaitrare. Five i 00, Catalogue ioe Rogan, 

TOSEMBEY Ensen Shonen New Voces 
ine Boks. Sec 
wate Sane Aaa 


MAGIC TRICKS, PUZZLES, ETO. 


THQWARD Thurston's card (rik. only 
s Sheelalty House. Box 942. Daavilie. 


82 rorutar science 


PREE Trick With Tstyared Marie ai 
‘Mlogue. Ze. ftall ‘Magic, 343, Jonni 
{frott 6 Michigan. 


inte Ble nsiraia 
ie See Bi Te 


36_ GAMES, ENTERTAINMENT 


ZSPLATTER.” nee, parmleas,alingstot 
game cannot break windows. real sport for 
Sretyone 31 00 postpaid. “Alkda Tey Come 
bang. Penn's Fo Jersey. 

TOME Model Slot Machines and Cait 
peated Games. Wise for catalbe, Webb 


Biseutine Co. e'Soutis Keazie 

‘Ave., Chicago 1 

LeENTERTAIN, frlende, With, Emcee—En- 
jertainer's nandvook™2e.. Frankel, 3903, 

‘Adams. Chicaeo = 
WONDER-All Action Bouncing Stick 

Sullifal Entertaining. Por all ages. age 


all different. ene woo, Berio. 
‘Giirey 1. Calf. 


Three 
33 West sixth &t 


icbee. Coins Company. 
Eat ara._ chicago 39 Kate 
STAMPS WANTED 
you to offer? Collection? 
Paccusulatonne aRyerg. tn 
treentiy “need “hem. 

fash "paid, Cosmopolitan Stamp Co, 1497 
Bayne ¥o0. 


1 STAMP COLLECTING 
DEALER'S Wholesale Catalog. Postawe 


& Fraoktco. 81 Queensoury, Baltimore, 


OWIE-E-E) A Bairel of Fun for oniy a 
isw! 0 United Slaten. Glempe-Abiot 
Ritely’ unpicked and uneorted Just as tee 
ceived Stor ‘church mlasions 


fea Including inrge commemor 
wn 


mais ‘enominations "Up to $8,007 
‘of funy and 
meting really valuable’! 


foney back if ot detlehted 
gain ists ‘order: 
Myatic Siam Co. Dept 33. Camuen: New 


‘somal. 
Includes “alrmails. corte 
memurativer and stamps worth Up to SOc 
‘This oiler sent tor 10e te Approval ApDII- 
Gants only. Jamestown Stamp Con, Dept 
Sidamenown. NY. 

toi DITERENT slampe—catalgeine op 
to Bie each "only. Seo appraval abolie 
geg? titieon Beamp ‘co tte ay, 


NICARAGUA “Tin Pan Alley” Diamond. 
euador shoving George, Washingt. aad 
‘American, Pag in natural 
Trieste. American Army” 
9S. Commemorative 


FREE Pamgus Americans oe pln Find 
set, plus the National Parks sei. pitts the 
Presfdentiat. set. to the $5. A total of 90 
Stamps absoliely tree to etistomters for OM 


fall particulars. 
pany. 145" Nass 


3 COIN COLLECTING pe hee 
GET prods and pigsowre im colccing old | | FREE! Crosial-Mount Sample. Hatviaco 


201 Tranatt Blak. Boston, 
30 DIFFERENT given fige wit apfor: 


ali, Postage Je. Windsor Stamps. ‘1439 E. 
Sith Place. Chicago 31. 


WORLD'S Largest Stamp (71 
inches}. A real cirinsity! Retails 
gals. 3c fo "approval. applteants. 
Btainp co. Sprinateld 30. Mass. 


x14 
for 500. 
Tuvan, 


[START your own stamp business, Write 
for free. Grenier. ‘Donala “Shepard, Box 
‘Sige, Chicago, SS eet Ps 
“FREE! Compleie Balkan aviation sei 
with approvals, Beaman, Leeds 10, Ala 
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128-PAGE United States Catalog. 1.000 
imlustrations. 0c. Harris & Co.. 204 Tran- 
sit Bide. Boston: 
UNITED, STATES approvals complete 
"ane 


VICTORY Packet Free—Includes stamps 

from Tansanyika— British Cayman islands 

pranimain Seatce Babyhead Coronation | 
MVictorint—Alrmail “hay 


‘Stamps. Bor 
bles: Florida. oat = 
DIFFERENT, 200-25; 500— 
triangle, Sete approval applicants, Savas | $06; 1000— $1.25; 2006-63 25.°S000—si9.00, 
{on Stamp Co.. Springfield, Mass. | Maynard’ 3, Massachusetts 


{or 10e!! To obtain 


bo Warr Chatonsess for our approval Serr 


eye. 
snes 


GREAT “hao. owison 
offer! (i) Big collection of 113 ail differ= 


‘Albania error 10c with 
fae 


Walker Avenue, 


‘ent genuine statspe trom Africa. South 
‘America, South Sen Islands. ete includes 
Alrmails, “Prange apd “Ablinal, Stamps: 


GY 8 s'00" fi 

ped aver 48.00! Everythi for only ie 

‘spproval applicant? Big‘ Lists of other 
Sepals ives Crystal Stamp Go. Litt 
ooo BRITIEN Enos Fomenanl 


fon tT. 
el 

ron 768, 
ore Stamp 


Kenmare Stamp Go Attn 
Free—iifutraten Cnialog! 
Go. Arlington 


5,1 SRA Sheet only Se to apple 
gaps dee B.S. approvals. ae Haycock, 
S33 sath st. B: 


PREZ! Asia Africa 1 Packet. Ap- 
‘West Parms, 


ovals. Standard 


free with, 
Sempet Bex TE er reek 
= 
Sdelecuys, 


ae 


Atonnill Station: Newark @. 5 


SARAWAK “White Rajat : 
memorative. plus Eastera Rumelia. Taian 


Basta Alri.” Clla. "Southwest Africa, 
thing Je WiED : 


Ee ran. Every 
ee Vinine. i20-PF ‘Clisen "St = 


ang Wig Dee. 
Memphis 

Ey UPPERENT ee cH 
oval applicants encioning” ? conte, Dee 
ike. 6. B: Durden: Bor 848. Orlando. Pla, 


PENRY Aporowal Bar 
Pout 1367 Fatwiler 


SS DIPFERENT. 

Wakeman Ave.. Newark 4. New Jersey. 
‘|ALLUSTRATED U.S. Catalog Preei 
Jar, (Bor HT-R Magiton “Square, “New 


‘RIE! 300 Commemoratives, Flags. Ai 
eeror-42.90. value! AB 
‘Box 42P. Pansaie. Nod, 


LIBERIA set. 3 


TIGTORIALSNIe Foreign Counties | 


30 
ie With Approvals. Bryant’ Company, 
Palthaven,” Mass 


jpalito Diglerent Slamps 26 Each! Gorden 
Davison, ‘% 


SPANISH Air pet ae nag t five. Aj 
canta, Flamingo, Box 4038, 
‘Son Miamt 36. Por 


froin umergan countries. Je to aponoral 
Heants. Eastern “Compatiy,. Box. 1205 
Grand Central Station. 


POLISH taints 3 x 
Approvals, Robert Barriekiow Box 25. 81 
Clalesvitte, Otto, 


IMAZING Bargain 25 Vaticans Only 1 
prlpem."T46te! Beth “Road, Piushine 2, 


wate Tha veh eat 
suhlopin ler Hendy. “Request Appray- 
is Plottda Stamp Company. Box” 607. 


Mt 
PREE—U, S Gonmemorativg Price Diet 
Historical Stamp” Co. 1284 

Brooklyn 30. N.Y. 


extra. Garceion Stamp Company. Box #18; 
Maine 


Saints. 34 

“YOU'LL like our American and British 
Colonial approvals. “Write now. Chesa- 
Peake 48S Overbrook. Baltimore 


FINE Approvals. Fast. personal service 

What leountrien’ do ga profery Pit send 
famps. elton Skater, 498 Locant. 
ch'12. Calit. 

commemorative collection, 

including Webelfion issue. with, Spprovai 

Raymaxe 125-K Wiliam’ St, NYG.7 


Texan. 


PREE| Tigy Chinese “Midget” War set, 
ovals. Seminole, 


United States air Brice 


ane 30 DIFFERENT 
ape; | ust shee. Bettenbere: Cassopolis 


'WEIRD—Fantastic. African carved inc 
leaps 


gts, leopards, ete. included in‘big packet 
Seigiun stamps. Be i you Fee 
jest approvals. ‘Box - 
fang 2. Orecon. 

1005 Qvet #0 years Old 56 Apotovale 
Scott. Middle Be ates 1S 


REET G0, So of ‘Of approval. Bob 
Kabel Tath Street. hla! 33, 


“CROATIA Set Complete, Pree_ Approv= 
Biche eee Tip Avenue, 60, sone 


AGREE Croatian Pavelich Set. Reasonable 
‘Approvals. Stamp Sales, 227 9 Street, 


"VALUABLE Samp, Wale 
Buia oraeadar MabIcA southwest eb 


MARERQUALS, Low Priced) Framing Priced] Premianigi 
Marjay. Box rookiyn 16. 


TeVINE, Fezelgp glare ab fl 
1gViNEorelgp giampe fae procs. 


mertorative Set — Free with. ADprOv 
Gerhart. 3004 Riogrande,” Austin, ‘Text 
PPROVALS, You name them, 1 s0 

sn Seittachion”™ guaranteed.” Georee 


, Paes ches Gone Tat, cllec- 
cofs reaesting. foreign appro 
‘Starapeo, Box Yah Waketeld 8 a 
A ATRIANGLES! Diamonds! 
lage Slant nooo tira. 8 
BEOESS op Stampa!" Stamp Mogan 
Everything 2c with Apnrovaust Phrllty 
Stamps. liver Spring. Maryland. 
‘BERLIN Hears. Compiete net of eight and 
opileanta Relen Geamp Go. elf Rea 
sppuican f i : 
Chicago 40, Tl 


gpproval 


fi tries 106 to 
licants Bio 
gpBreral applicanie only. Blora "Nielsen, 


Ei ALL, Difeast stampa Zon c ALE Diferent stampe trom China! 
‘Approvals, Star Stamps, Samer 
fowa, ‘New York 

42 HOBBIES, COLLECTIONS: 


TRVENTING can be an interesting and 
Atable hobby, Write for complete 


ist ‘tiie a American inven 
ami | Dept, 30-E. 2026-Rye St., N. 

Nude" set complete ei a :ENT 

a Sam CS | plane aE ee 


tons, i tools, Kita for 26 
obbies, Jar Hobby Mart. Debt. Gil, Box 


| Tin teeua Ne ge 


a 
rovals. Vargo Stamps, COs 
t Chicago 29. Tilinols. 


(GHENT. Arrow 00, 
pipe. $0 Lise ‘Pree Lear's Kirby. Are 


‘Arthur Wirth, Norwichtown 2 Coun. 


tela perteuare Sm dot iow 
Reo 2S 
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UNPAINTED Plaster Ornaments Easily 
decorated with water colors-of oll paints. 
Profit of Holiby, ‘These Ave Good. Pree fi- 
Tustraclone "and “Lists, “Midwest Novelty 
Manitactivers. s24-B "Park. Anaconda 

‘UNUSED miatchbook covers-—100 differ- 
que bh gore cataion.“Charies Eaciman, 
{blab East 84, Cleveland 3, Onto. 


MINERALS: 
& PRECIOUS STONES: 


BIRCONS. loose. Pure white, Special 
JAgeoRE approximate total weighs Skt, 
$0°06""We ‘cam supply Zircons im ail sizes 

‘ofall oF 


we 


"OENUINE” deep red “Arizona Rubles 
(Gamnets). Send quarter (or packet. Muss 
feral.” Specimens “Company. "Bex 2651 
meni, Arizons 


HOLLYWOOD films, Color sample, $1.00 
(yplancea). Cataiogs 0c (refunded): Stone, 
Einenbure 1 


NEW Process developing aud prinling 


st Photo Bers 
fee"bor Seisa* tote 


SSW beautiful prints from cach ictare 
en roll 300" Tw ised 


eSENSATIONAL Ttroduetory Offer! Send 
spapanot or negative. ad and 

rot seed you & ‘eauistul y £5 eolaree: 
Ment! Or, Roda roll developed ‘and Deists 
fed (with free coupon) only Z2e:, or 8 Giant 
prints trom roll. Soe. Reprints trom feea~ 


Eirer=any quantity--reeular size. Se: lant 
ie de" Candia rolls-"36 exp. Sonim de- 
waporated. en Cem! 


st 
ium ‘offers’ seui, on. Zequest-, American 


exp. Soe. Pree Mailers. Pree Pre= 
Beudios: Dept.” 305. LaCrosse. Wisconsin. 


GEMS. precios and semicprecioms alk 
emuine trou worl fen, Deal 
Feet ovecheade 

te" Hil Go. R 


m ished 
for mounting in rings” bracelets 
each. Miller “3027 Bast Van Buren, 
Blk. Arvoni 


ERY Got paj a litle more and get the 
Bice expased 
ii 


i. 
ROLL, deveined —# 

quiazgement "39 pears in bustwess, Ster 
i E. Cleveland. Ohio. be ie 
Ibe, #30, 356. 


“ENLARGEMENTS | 3x’ 
lossy or dull. ere fil colored, Soe: 
Rolie agrelopea an 


2 BEAUTIFUL H-Giloss prints each good 
petative and ‘eniarging coupon with ach 
ase 8 exposure Toll developed 3dc" Ow! 
Photo Co.” ‘Weatherford. Okialol 


‘ 
im. proces 
Perlor” 103A'8- Wells: Chicago 
"PROJECTORS. Cameras, Phoigeraphie 
angain’ Lint Pree. Seleo, PS, Danvers. 


iipment. 
ach 


“YOUR peed i Theeatives make beautifal 
1900, en economically 
BIL ie net Prete Phowg enlarger. daly 
$22 20 complete, nothing else to buy Send 
card for deialie, Tam Products, CS-1i 
14: Wrightwood. Chicago 47 an 
‘YOUR every requigement met by he pew 
Precise Ally ACetg Haiargine’ Basel obi 
EES0"Sorlece Nomina Hoey at any price 
it oateard, for detais. ‘Fam ‘Products, 

ES 130i Wrightwood: Chicago ¥7 
SFUASHGUN. Surplus Closeout of 
tionally | known’ it Dur 


Sore SAE tira tet 
BAG a ae 
Ba aren aii hatae 
Poke pene 


MIDIS TELEPHOTO cainets cally wade 
‘Trilling cost, “Teleohota lene apd instruc. 
ons $8.00" instructions alone toc. Suitoik 

Belence Service. Box 408. Manorviite. N.Y. 


c PHOTO FINISHING 
al CHRIGTARAS Cards and eovgiones 
160-183 00 


‘send ‘negative. Three 

nt, enc 8 exposure roll 0c Two. each 
‘Oe each 

Eastman, Bod 


ie. Reprints 3c. Pred. A. 

FAUTIFUL enlargement from each pic: 
ture gn roll Joe, Cut Rate Photos. Dept. 
6, Janesvitie, Wis. 


Son Momma aA a | 
eee aaa 
BS Santi aie aa Sh 
Ba Ses tee Se aae 


3515 Sficnigan. Dept. 1126. Chicago §. iil 


84 roputar science 


YOUR sre poten or 2 
erties ace 
rig 656 Tae 13 9.50 Jor ae 
See tad arctate Wis teh 
ie aia et ghee 


Ti MOTION PICTURES. 
‘ND al 


TROgTA, basen fig, ae AG 
oP cite Oe aie At 
Es Cae 
Toledo 9. C i 


‘yS LOMM PILM Specialties. Catalog dime. 
Warrington. Plums. 1418 Knecht" “Ave 
Halethorpe 27. Maryland, 


HOHE 8, RRS STN FS 
UE Ie. BORE 
‘Reading. Pa. = sn 
Sn & Et Se ae 
ANS 2 SRS 
Seer ea aes ae 
ine ee 


ims 307 "Nastern "Avenue-PSM, 
Baltimore 24. Ma. 
WART Movicn, 100 7, @NiM—$5 50. 100 Te 
AGMM—$6 00." Kodak Super 26 90 fi, 16MM 
jasine $2 20 a. 5 for S11 00. processin 
ineldeas Pree List 
‘Eantern 


BRAND. new 16mia sound projectors 
$230.50" Bend "toc Tor" 1598 phtoneaph 


gatocue 


JAH phetouranhie 


‘Sterling's ortibten 


Feel 
a 
mt 


tresh 
movie fii’ Weston It Daylight Joule! 
Processing tree! Taree ee ‘mm 
BUGMSIS sickle a Tor battens a4 00! 
Festal lg, o-s, rh Holly, an- 


‘ium SOUND projector Yor the price of 
4, tlle. acting Write Standard Sica 
fads. Nort Kaneas City. Msourl 
EARN movie projection, Management 
mniog. Theatre School, Blmita, NY. 
35 mm. SILENT Sound vilms, 
8300 86, ‘Talinan, Chicago, 
FREE tovie lst, Sui rT 
BRHEE Hie Ut, Suber Pie Barve, 
EXCLUSIVE Movies Glamour, Sport 
praberigre erecta, Slide Pree’ Catala 
Hie Pi inl Bronway. Rew York 


Brhooe serrice, Ais. dupficating” edltiag 
Musa offer i erwin Sed of Hatt 
nosbop. tne." Room 
‘sureets New Var city ih 
KODAK Super-X Movie Plim at Give 
Away Prices! Gort. Surplur bat Good as 
Gold Tented nd futly piaranieed Tom 


Sox K-17, 12 Duase St., New 
ELECTRIC Movie Cameras. 


ae ae features shipped. rental $3.95. 
1.600" shorts. $2. Pree catalog. National 
Gipemat Service. 1 Bey Streets New York 


av ora 

Pe : 

Peta eed 
a a 


aaa 
ee ona 
Sarbanes eae Oa! 
Rar ae ge cane ne te 
iS Ee eee ae 
Inlet Eine ge 

TANT oe tno Ry 
PERT BE 
Los “Angeles 46. ‘Caill alsisces 
Saunas hae STE Ba 
AO Mot SD id 
felphia 4. bcs 
anor 

yee Ps? 


‘Fromader Genera, Dav- 


web. se Bak ane, ae 
wee Pa 


GIRLS, travel. adventure. cartoon dima 
Gaialog dime Bailey Pilmis. ost" North 
Berendo, “Hollywood 21. Californ! 

FREE Movie Catalog: sample fms 100. 
‘Goodwilt” Company. Jacksou, ‘Tennessee. 


SOUND, Fiime for rental, to 
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VENDING Machines earn 


ae 
schools: ehurches a Private partes. The 
fubjecta are Operettas, Municale Westerns 
& Cartoons aun attractive price. Martin 
Buhnaen. "ida grt Hompatend Turn 


ebior. ‘Sample 50e 


Golor, Genter, ‘Box 488, Port Washington, 


MUSIC, 
MUSICAL INSTRUMENTS 
~VOIGET Subconscious! Control Litera- 


ture? Mr, Gor. 14396 £. Jersey, Norwalk, 
California. 
‘SWISS Musical Unite $3. Musical. 
bum, Boxes. 151 West 42nd’ New York 18 
‘SWISS Music Movements Assorted Tunes 
$10, Dleeet From Manufacturers Aner. 
Holux Company, 203) West "2 Street, New 
'PHONOGRAPH Records 206. 


als 


RADIO Mage Easy! A, method of radio 
repairing that’ can be learned quick 


Box 2081, Dept 
‘Siavgion etalon! 
ae 


‘and 
Money saving prices on radios, 


detcparts, record changers, ire and. dise 
Fecorders. ampiiier systems. tubes. books. 
mateur and test equipment. Write today! 
Radiat ‘Eaulbment Go.” Dept. 1sih. 
Niasau guest. Rew Yor 


Coat adios Ta 
suructions, Loudest Crvstal, Cal ze 
‘Ainorose's. Route Four, Richmond. 


fangs. Sle parkway Machine Corporation, 
E20'W. North Avenue, Dept. 9. Baltimore 
TP Marylarcd. 

HOME Business making statuettes, 
plagues. artifelal marble loonie, rubber 
molds.” metallizing baby. shoes. Amazing 


prods. Folder free. Creative. 236-M, Wine 
tka, THinols. 


"2S, YEARS Experience Hadig 


‘back’ tee. 
Mais! Gtanarives Detzont 


REAPQAI, Radio Puzis List Pree. ls 
Servis Sioux Ghy 1, tows. 


Paramount, "S-313 Bust Market, Wi 
Barre, Penna, 

0 SONG WRITERS: 
POEMS Wanted to be set to misiG, Free 
exumination, “Send ‘MeNell.” Mass 
er of Musié, §10-PB, 8. Alexandria. Loe 
‘Abgoles, California, 


UADIO. Tibes Spl, Ea 
ment, Bargains ay 
Toniéa. Hallie” New ee 

2 PAGE Oryatal Plans. “Radiobullder 
get Raboraloren.Be-e“Ban Gari 


SONGWRITERS, Songs Published 

Monthly,” Advance, Rovaly. Send ‘your 

Sonkh gt, Dorine today for out excl 
etd 


“$1200.00 PAID Yearly to 
Opportunity. for publication and 
Advance royalty. No charge. for melodies, 
Kecords, lead sheets furnished Send song 
Material now or tree examination. Get 
alls, Cinema Song Company, Debt. 1-03, 
Beverly Hills. California 


POEMS Wanted Por Musical Setting 
end poem Tor free examination. Five Star 
‘Music Masters, 640 Beacon. Blag., Boston. 

{POEMS wanted for musical settine, 
Send poems. Yor Free examination. Hi 
mann "Service. 626. Madhattan Building 
Rttwaulkee. Wisconsin 

‘WHAT cFentes composing genius? Ac= 
ceurately stimulated misieal thinking Corn= 
osers. arrangers. songsitere, conductors, 
Ingtruimentalists, employ renowned Stack 

‘chart and stat 


knowledge 
EE wert Venango. Philadelphia 40: Ba. 
POEMS Wanted for musical setting. 
Send poem for immediate consideration 
eeyauNe pucionary, Richard 


Chicago. 
oO RS RSr Own 
offer. Hibbeler, CL 
oSGNOWRIVERS—Protee foutsonre Gel 
the facts. frat. Pree booklet. attractive 
offer. Song Service, s91-J West 46th. N.Y. 
(HONEST, oustanding music | wri 
‘Studios, Leonard 3. ‘Tess 
SNFORMATION' How ta_rfle_sones 
How to get it published with 12. complete 
Sonus $2.60, J) Daytotis, 1838 Broadway 
New york ig N. Yi 7 
‘SONGWRITERS Attention: Enter our 
nationwide contest to fing new hit sone 
Composer of winning song wilt receive ri 
Siar Pwongwriters’ contract with $100, 
Advance royalties, Winning song will be 
ublished without any charges whatsoever 
fend today for oilelal entry blank. Green 
Wich Music Company, the. 1607 Broadwa 
New York 15. New York. 


54 RADIOS, SUPPLIES 
‘© EQUIPMENT 


tne 
eas 


MAKE Gryslal radio “Boosters.” Free 
apauiuctions"Raato Leader. Laverne 6 


‘BUY Everything 


Being placed keep manufacturers busy. No 
Experience oF ~spectal place "necessary. 
Write for details and illustrations of ‘Dat 
tems heeded. Metal Cust Products Co. 
Bro, Entebe “Boston ‘Road, "New York 


MAIL order offers increased income. ine 
dependence, unlimited possibilities. Free 
Hraturg panna Howse, 186) Less 


A AK Ai Hone beige epi ON 
AA A Hama eg MrT 
Mc aaa foe o-pae Sl 
Seaton Wee re ie 
See tater feet 


“Fee 
Teg" Gnsver= 


RADAR. Crystals. | Supersensitive 
details. Communications, 
Gu Seattle 1. Wash. 


56_ BUSINESS OPPORTUNITIES 
325 WEEKLY working two nours daily 


No canvassing. No Manufacturing, Lycke, 
Box N71, Cieveland 12, Obio, 


RECAST old batteries into new, Latest 
achievements, Battery Laboratories, Min 
Reapolis 


hg Opportunities in Specialty 
Manuiacturme®* Howard Robinsea, Ph. O. 
13008". Ohio St,, "Sedalia, No. 

131 PLANS to make money local. mail 
eee ariealteairee."Elite Con aoc 


Rosa or ah 
Free Booklet 
eats bling 
OPERATE profitable mall der basipes. 
White Waller Service, 150-8 fast Tisch 
jand 8 oho 
START Sewing Machine buriaes iy 
peta eae omvetting puoopanie 
Bie een PaaSge "Dent Pel Batline 


eee 
ae 


Teouireg outs targitied 
junmetal Co., Ave. B. De= 


perate vendors. amazing 
Factory Silver-King 
Diversey. ‘Chicago. Ti 


Gls, “Box 45502PE. Coral Gi 


EARN more money. Read sollars and 
sense Picture ‘Trade. Magavine. -Samiple 
dime Martin, 7 Hart, New Briiain, P. 
Contiecticut. oo 

‘BUY the ew Conceiaion popcorn 
hie legest low priced: popper om 
Ket. $1oo puts you ‘in busineas. complete, 
Also “caramel torn." candy’ floss, candy 


Toledo 6. 5. Sti 

OWN, Minot Shap Be amine Hina 

et bug ighane Boeteoating "Supa 
Stites. foha Sprinkle oo" Matton 

SELECT Collection Money Making Pian, 

Sr ition, Fartiews 

ties, ‘SS0BEN 180 St 


foe ystems, Dept, S214, Calpe 


pews Falls, Wiss 

| MAKE nioney making new aicarcles 
goushnuts at home on electric ‘machine, 
Wholesale to grocers, drug. stores. calex, 
Ramburger ‘shops Send for tree” recipes 
and plans, “Ray” Do-Nut Company. 3603 
Sout ig Ave. Minneapolis 1, Minnesota, 

PERFUME—Mako it yourself, Profitable, 
sparetime. ome. business for, men ‘and 
omen. Free informacion telle how. Write 
fnteriational.” 6i47 Parell-P-li, Chie 
gugo 21. iinois, 

COLORGLAZED Goucrete Pottery iiade 
without mold Patented method. Cemetery 
Broducts, povetiey eg, ‘Basement leak 
Scaling. Money-making projects. Booklet 
Setails free, Mea oniy. National Potteries, 
Grand Hapids. Minnesota. 


Evles 6. Calif 
MAKE money sharpening saws 
Shey Hardware deniers act as Jour aeents 
Taiaecuire werk. Send for Free Book “faces 
reef ae, a ‘Complete plan 
TB aeieeag db seg line, goiy 
fide. ‘Minneapo 


WEEK 
canvassing, Pree iteratare 
Gereland’3. ‘Ohio. 

START Mallorder Bookshop — 
furnished. 23¢ Brings booklet. sam 
Siling ideae’” General” Publications. 
Shing 1'New York 


“0-00 ro @ 
"Teepee Co. 


= 
me 
3 


‘USE your homie as magazine sabseription 
sation. “Represeat ail magazines. Liberal 


eEQUiD. D, Marbie—make 


ia ang, color, 
sounapreot ‘iooring." Piexibl 
folds, Cast novelties. 


sia 
Big‘ Stoney —soor, own, business, Gat 
Pe Me Bina Prague ee 


‘Broid Street, Boston 10. Mass. 
Novemeer 1948 85 


blastic. 


Earn | 


2a SPCOnN Machines, Potais CHD oar 
fue trae gaxins Con ig0y Hl Su Spine 


r enthusiasts, 1 get 

you, pated. i our gn business. Wie 

an “Aging. 409, West Eighth Street, 
Brooklyn 4. 0 


SRTTRAGTIVE Lape Onaga ik Ora | H 


fof Mit—Instructions and, Material $1 
Proftable Hobby. Helen Zaleski. "Box 8. 
Baasely, colors, 


MAKE $5,000 or more a year in adver 
tubing. Be your own. Doss. ”No. experience 
Recessary. Learn ‘ow. Write NA" Acver= 


Using. La Grange 6. Indiana. 


ENVELOPES addressed accurately. rea 
Sremers in''your ‘cist lemeay” System, 
SH3-2 “poeud. Cieveland 3. Ono. 


SELLING By Mall? Planning To? Want 
Tor. You peed “Mall, Sellers” Handbook. 
oa | SPPRyiie Metlonalpox’ 86-8, Dorenester 


cave Pages Dive, Ra 
oe Pe Ree 
wate Eu Ae 
Eau iets Gere 
"SARE. oe ree args 
eA ine ade Maid dae 
sath Ba 
Bonin, Stites ir 
Hae ba SE 
aEe nae, Sat” See 
Fate ncaa ne Fc 


5 
eh ee cose fo #9 95a eae 
rats fuppishee. Aietalsesied: 

Witla ana 


Bice, You ee 


te powerful” money ‘thukine 


fe now! Goast, iia West Manchester, 
crs 


‘Ottawa, Bins 


“Onyx. Plastic mountings for 
pronaed baby hoes ‘wholesale. 20 ‘yies, 
Hardening. solution. “Metalureists, ‘Box 
2005. Wichita: Mangas. 


tn. “Ritty Heat shoes 
sginplcce euctenetal Sal Dian, No-corRe, 
Sakland-¢-5, California, ™ = 


NEWEST Christmas Ornaments Brilliant 

Splgr ana Destane Re ‘Delay Send 

for Assortinent. The Jonacent Com= 
Dany. Belle Harbor. Lo 1, N.Y. 


START Home plasier novelty business. 
ag coe ls ow azure eee 
iver 2 
Ghteaeo 30. Mi, ee 


EXTRA dollars or a good living with 

frpewsiter Kew. ‘extiuatva opportune 

Te Neier plore oifere. Get details now 
throder. 221 Bush. Covington 2. 


need inventions. pateated or 
St free invention ‘Bureau, 
fon. Oak Park: 1linols. 


heavy. brush 
half pint 8c. 
Yeur—Lake Gi 


ite full 
jeneva, Wis 


metal 
piston nit 
EchCambere unit #28 95, iluel 
(31 Sherman. Galion, Oho. 
eRUnB a rubber! Amer 


‘White ii 


tcht nen oeutble molding tabber( Rest 
Brathay yiecsty! uit devine! Seal 

99 Per ealion. 8296 “ina 808 

hale game epaia 

Testererait Sup ee 

es Clair" a 
LIQUID Wubber-mmake exible olds | “FREE” Folho-to0- Money, Mating” Goslc 


Pree Sample. Chaney, 1130. E- 
dacksonv! 


oth “st 


Business plans. “Schemen Formulas. ‘Fors 


Serer rare 
Meer Wee at 
state ote 
Tene Sgagh aie SEE 
ea, eS SE 
for complete line guaranteed paints. Pull 
sfoartas We sey necra seit ast 
Sie ae Grane weet 
Se oP as is eta 
cease saad 
Ben Dene taal 
Ee hie pei nis 
rhea ire Rese 
Herat any Gat Sa a 
ei cat Ba, Me 
coal 
a 
ehtteettss Basia Renee 
sooty DRS 


spare Lume at home. Hand operated 
Ment shows’ profit up to. thirty. 
Gail, Write fOr details, Reed Corporation: 


Rivers. Mich. 


Fe 
| CAST. Noveliies for profit] Genuine 
Latex molds suppited! Past sellers!" Low 


Hl 
1170 if 

PROM Square Foo! Plywood: Jin 
pgteenry, Writes‘ Woedars Sriabowater 


WHOLESALE sera Hylan Suppiiel 
$2 Bangle Sot acon ales cork 


1 Moe 


eet 
Little Rock, ‘Arie. 
“MARE, your own 
339 


Lecaire 
‘Go, LeChaire. 1owa. Dept. PS, 
‘SALES oreanlzation secks gadgets. books 
products si 


Sag Gakalog gett Casteraly,Brugios, able ual order, Angch Asso~ 
S027-s Fulton street. Brooklyn fiat rd Bt, N.Y. Oot 

‘METALLIZE Baby Shoes. acelin ra | unr; ‘ines. Tiustrated Tat 
tg New system ascures success | reg Oman, 042-8, Broadway, St. Paul 


i. Baas. 

MATL, Order Jobber, Protected Fyan= 
ghise. Operate part time from home. Send 
$3.00 tor ten day trial examination. Every= 
thing furnished. Tommy Turnipsced. Iné-, 


{is “Treasures Forever, 80-8 Henry Aves 
Lynn. Mas 


MAILING postcards selling reveat mer- | Box €81. St. Louis. Mo, 

chandise is, profitable. Everrinive sup- | | MAKE money addressing envelopes Our 

Manes aud free, “Gordon Fublidiers, | matructons teveal how. "Gien Giciwaye 
joe da, Pawtucket, R. 2. His Boca, Gieveland's, hia, 

cr weck oF Ore ng Fao mall ordeg 

ate tine Grier “Pieaite 


are line baby shoe. metalicing 
Pear own, Wels now fon fee era 
ils eusy eo tearm ‘nighiy’ proftanie 
asiness,Sosepd B. Seushners Meat Finish 
Ing Ensiaeer: Strodtsourg 2. Penna. 
"AGENT. ot siaie. distributor for ci 


2 dollars. Order Four copy todas! 


Sales Company. 2138 Clifton Ave, Cncine 


fuer mie. MacGregor, Tahoe V 
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MONEY MAKING 
OPPORTUNITIES. 


DETECTIVES Harn Big Money, Bxperi- 
ence y Particulars £760, Was 
‘Sher, P-125, West a6th, N. ¥.. N, 


Scie af others. Free sample iit Print: 
greg Boot PTs Er Bin BE “Seranton 
$00 GETS you 3] money-making pop- 


cofh. "candy apple. formulas, We upPy 


Sutpments” concesaen buphiy Compney. 
SBepe'B. Station “B", Toledo, Ohio. 
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NOVEL, Action Jigsaw Toy. M. Winter. 
4200 Hatford ‘Tervace. Baltimore 14. Md 

METALLIZE baby shoes. Further infor- 
‘mation $e stamp, Metal Crafts, Box 125-R5. 
Tampa 4. Florida. 


and Trade Secrets. 
Free Literature, Stillman, $35 Kibesion 
Ave., Brooklyn 3. N. Ys 

EARORATORY tested formulas Lists 


free. Pout, Box 635-PS, Terre Haute. ind. 


YOU name it 
$100. Satisfaction or, ‘refund, “Brown, 
SHIA Hoyne. Chicago 20. 


3 PLASTICS 


WORLD Wide Construction Job Listin 
published: menthiy for: Overseas ang Us 
1.00 postpaid. Global Repgrts, P.O. BOX 
Seip Walywood 2, Ca 


Latin American & 


"SF aha es ee aw oe 
et omens ote tee 


W, PROFIT on. 25, Investment, Free 
der. Suproce. Oxema 7 


‘WIN contest money. General Contest 
‘Maravine gives hundreds of tips. Lists cure 
Tent ‘contests and rules, Sample 2c. Gen- 
Sal, Comtetaio00-4" ease ‘sth. ‘Bulut 


WANTED: Men-Women. Interested in 
carning. extra, money. ‘Send 256. deposit 
fGreaitedy, for Cdetals, “and aif, [Bishop 
Novelties. wox a7. Mliwaukee 1.” Wis. 


NOVEMBER Soecial,Supely ki in- 
qluding powdered and ita aus 


a Jersey. 


Soe ane 
ree List Plastic” 
Giana ‘Biva., St. 
LUCTTE. Plexigias. Aby 
square foot 
SEGRE alte sas al 
Include 10% postage. Almae Plastics, 1150 
Broadway. New York 1/8. ¥. 


Lares opi cas abot 


Sona” nessed invention. Ertablisbed 
company, Every home. factory, store, {arm 


‘Cow price, long prost. xelus 
five. Pine ‘outst. Nov deposit” Local tern 


tory. Write 230 8.0. Bullaing, Red Com! 
Ine, Littleton. Golor 


PLEXIGLAS— Write for Pree Price List, 
Phe Unique’ “Gane "Shop. 0 “Coward 


iry-and eft 
Erystal” Floral Novelty “Co. ‘Somerville. 
New Jersey 


Complete. kik 
Hes Dept. Bell. Bax 29 


‘Goni 
para Enclose Se samp: National 

Ret Hulietin'paw des5e8 sitamt 

“SHELLORAPT! Make beautiful seashell 

soveeley. Income = Bobly! Large ils 

Fated catalog! Suppites. instructions. 0c 

Honlnee (Buy pizeet Brom Manitactarery 
Box f1i-6, bradenton, Plaid 


BARGAINS In Plastics. Lucite, Pled- 
rug Gala, Many colors ahd ties ‘De 
Street. Chicago 34, Tiinois, 


ICALS AND APPARATUS 


EARN, Up. To f520 Monthy part or, full 
time ‘Keepity for, sinalt Mrmng: m= 
Bet siiulen Write Taxebaver Stet 
wABRIDGED  aivectors: 100, compan 
with Torelew projects or intereste:” $1.00, 
cash (EOD, B21) Foreign “Service ‘ine 
Stine. Box’ 3080. Mian! 24 


@ AGENTS WANTED 


~ GOOD. Paying Business, Sliveriog mire 
orm, plating autoparta, reflectors, Dleyeies, 
EatGveom kine, ei by lace mithed, Ro 
Frew’ mootiet. Gunmetal Go., ave. Oy Dee 


maical 
Sbparstus outite for Home Experimenting 
Bhoroarapisie | Seaten. © Semprofessiona 
Microscopes and accessories. Send isc for 


"LEARN battery repelt ing. | feiait canoe Entablahed 1951, Jon 1 
aitery burenss Haat Rorth Wah Sts MN Taw West 2rd Street, New York 
aulkoe 6. Wis. 

WHOLESALE Cytalown, (ilurtraicd 
100) na Gaiters iatord, Bos 


ar 
Jes." Tndianapolls 1, 
Money ing afer 
‘Bebroeder, Box 804-8. An 


EARN $35 autrbaing 60 fakes af ee 
eurda. Over 20 dierent top quail 

lus detuxe 

foxed. stationer ira Money 
again | subscriptions,» Details 


wad di 


EARN Monty Brenines copying and’ 


route Tor 
isconein. 


‘WOULD You pay 3-—frst $350 tade? 
alocaiiaserated book “Gos ad. Succens- 
Tal Enterprises” tee ‘something 
dar Pucihe. Oceanside, €xivormia. 


oo 
sg: Hiner! Bama ae 
He SESS Sina co nas 
ng Chama] Vp oa Baw a 
gig Sema hae Sea 
eh Si ihe a as 
Re Nite ie 


Standara’ Selence. suppiy-Company. 
B'Paulina St, Chicago 22. 


AGENTS— ily prot eoling, Een 
seold window letters: stores and affices, Pree 
amples, Metaille Letter Co., 497 N. Clarks 
Chicate. 

‘JOBS Open th Seling! Send name. a 
gress for Free copy Opportunity Magarin 
fisting hundveds or cumpanies who ‘need 


encom filer pare tine” Papers 
fot eesenitnl, Opportunity, 26 2 Sacksany 
Dept. 15. Chicago 4, Ill. J 

‘ane 


IG Mones, Quickly “and Ea 
cordess for complete ting. Personalleed nic 
led Buckles. Belts. Cap Badges. 2.000 


MAKE more money felling perso 
usted individuniioed Betta" Eicken 

‘He holders. Ram plates. 
eaibletis to choose’ Big. profit, whole. of 
par time. Write, t salou 
brder. “Hookiast Specialties. Box ‘1425, 


Dept 7. Providence. iuhode island. 


PREE catalog: Chemistry. mineralogy, 
biology. ‘physics. Tracey” Laboratories. 
Evanston. Hino. 

‘COMPLETE supph 
Chemical, 348 Bal 
Bah. 


Catal 


Woe. Pieri 
Bale 


e cuy 


_ FREE sample) Big, profit opportunity 
with amating “Glowsln-The-Dark House 
Rumer amfich ‘pies, pletres, deen, 
Feligious articles. Represent large manus 
ESewurer. Magison Mill. 303 Fourth Ave> 
nue. New York 10. 8. 


th for 
orth “Ave.. Chicago 47. 1iL 


(eCHEMICALS, ad (spparatin for taaie= 
sisiow Ide Dept M-26: Biolorieal Supniy 

Gataioe Toe. 

Gohiiie be. Hope Ave. Rochester 7.30 ¥ 


38 FORMULAS, PLANS, ETC. 


FORMULAS—AU kinds. Latest 
Yslerature free." Kemico, Park 


roducts. 
ide 13. 


"GROW Capi Movglio Gardens. Por 
RIA Be. Marshall, Box 5956, Chicago, 


a HELP WANTED 


ADVERTISING Bok maiche—Cash in 


on big demandsell Union Label matches 
Sic forall utente Batical a= 
tiessFree' iattlow 


powerhouse 
wicer"pfotection guaranteed “on Fepeat 
ftders Cah commssionn. Supesior Hatch 
Gos Dept: Pats, 1500 Greenwood, Cheng 
EW cclsive, Xraa photo resting 
cade, amazing value, bie profits, approv 
Stmpies. Spooner Greetings, 213 Chauncy. 
Boston, Mass 


Balumore 11. Marsiand, 
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Other Ad- 


FREE nylons given if Kendex hosiery 
rans oF stags! World's only women’s ho- 
‘ery ‘old with ‘ wristen guarantee. that 
Amazes everybody. “Mere words could not 


Dossibly ‘express the almost unbelievable 
Gppurtunity sou now have fo take money. 
taste and ‘impossible’ 


pocket 
Stores so 


fae ‘ane 


priced rate complete Tine 
ot ea aang “Prien le 
ef plain and 


airs 


108 N. 


log 
et Sales. 471 Kennedy" Ave. 
ao. India 


STRANGE “Dry” Window Cleaner. Sells 
ike wild. Replaces, Tigutas 


Pa tophy tee 


5 ns for big profits. Oyer 103 
weg as ens wed 


“AGGRESSIVE aj sits wanted to demon= 


Fate tuaranteed Copper-Cote Ironing Pad 
‘Cover sets. Endorsed by 


fof five wires, The Sueldon Company. Box 
1347, "Milwaukee, “Wisconsin. 


Siem tatters. 
Loree 81 Each. New Polls. Ab 
Pas ‘Benutiul free Samples, Ata, 544 
18 Clea 


88 rorutaR science 


(99 prepaid, Selaire\Dis- 
fou Ave. N.Y. 17 


REPRESENTATIVES. Fast Moving 
Household Product 4. sample and 
Tlormation. Soc, Brebnat ‘roaut‘carn= 
any. 10018 Gr ‘ingle’ 

Sia Wea tut bal oaalie Pil 
‘Tablecloth (from. $4, do.) “Aprons. Cure 
falns. ete. Pactory Prices! Free Sainples! 


Burever. 148 Albany Ave oe IY 
MAKE 100: 


pressure cookers. eatners’ and 
Kift items. No investment required. Simply 
fake orders, collect commissions. we do the 
Fest Complete aes it ree. wrise Uy 
o we 


Oe Gl sien soa ory 
sale ‘38-piece “Lady Ann silverware. Guar 
Waite bring ‘sales. kalore, 


ey, Year 
ostery. tn 


Toma 
ak 


West 34th Street, NY-C. 1 
AGENTS Wanted for our Slot Machines 
and coin operated srmusement games. an 
tery town and community. Geil 40 cube 
‘ind homes. or start a route. Webb Distr! 


a i 
lar Oraduation, Name Cards Biggest 
Brotts!i\°Omiy" frm ‘giving. free souvenit 


Ghest ahd Card “Case.” ‘Don't mien out 
Hurry ‘that postal!i! Crattearde. Box 235 
(G0. Piisburgh 30, Pennsyivania, 


GREETING carey, Oh Wrapping, Fe 
sohalioed Napkins, Bone Matchen. Plariog 
Garda “Raum. #io4- Pusth Sureet, Phila 
selphia 40. 

INFORMATION — Wholesale supply 
sources. Moneyinaking plans. Increase Sour 
iReome. Write Reyanrd” Station. Sauith= 
Seid 3 onto 

sale PROPIT, On very, Dollar WUE new 

Diam, Gucular els 


PLASTICS. Knives, Coasters 


eel Plating | Giguid (Nusilver). 


Re 
feces ai ek ares ie 
a ay 


sc iGHOOE, Senlors—Earn 407; commission 
selling clatsmates America's Most Beautl= 
f21 Graduation ‘Rate. Ourds. 


ee 
Bireet. Scranton 5, 


15 Ein 


MAKE Sensational Prontel New. sell- 
gucHeht plastle Line: Tableciotts. Aprons 
Many" other splendid fast-selling” items. 
‘oveluses, Postal ‘brign free ‘detail 
gis gtsig! Hireat . 
Passaic N_ 3 


Ye1-B Lebanon Ave., ‘Mt 


eb 


Fort as sales re 
seine ine Plate te ee 
= oe Weegee 
fait Feet Be dice a 


einnatt i, 


SELLA! Ballons. Comba, aay Mier= 


shandise, “Garleton Mouse Distributors, 
Texas City. Texas. | 
WOULD you pay vie—firat, $300, made? 


‘Golor-tihuatrated Book "G08 Odd. Succens= 

ful “Enterprises” free! Proven!” Work at 

home, oil. “Expect tomething odd! Pa 
ce fornia. 

‘TOUR Own Busine 4100 Wool Fast 
selling “plastic turnitire covers. Ploral 
Fable Covers. aprons, ete. 100°, profit, Free 

‘Garwell. "340-0" South Welle 


“SELL famous $3 
gulsner with brad 


"Pine Kelier™ 


oxime 


‘QUALITY “Merchandive_at_new low 

eo Plastic tablecloths aprons. exrment 
ss utility covers. Bree illustrated Price 
HEE cai acclaim Preguets, 28 Hilt 
Ei 4 N. 


ang, Frontal Gell Deluxe Three Piece 
get. Balt ‘Pen, Mechanica! 
Pesci “Gold Hated ae ‘Saunpie $1.80, 
Write ‘Sampa, 1120 Brighton Beach ‘Ave, 
Brookiyn 24. New York: 


Gi__ HIGHGRADE SALESMEN 


Efedit, 200 home necessities, Sell me 

ence ‘unecessary to start” Wonderful op 
rtunity. ‘Die 

sinesg. backed, by. koridewide Industry. 

Write Rawleigh’s.” Dept. KU-PSC.. Pree 

pa ae ae BN 


LAfAKE, $18.00, f9, $25.00, per dav. “oo 
Louie and Marva Loute (nk wifey toilet 
Biticies. cosmetics and other products. for 
ihen ‘aiid. wotnen. are. sensational White 
like” Shem: “colored. people buy on 
Sight. Perdumes. powders. pomades. 
Eream orown creama, favors, remedies, 
‘ahd many other fast sellers are our tea: 
ares $5 ys $1003 (23 fet) "ret 
ase pay postinan ‘balance. 
first in Four comminkty to aater Chis 


He, ahd you “will he appr. joe ole 
Proauets Garneld Bivd. 
Soe Grates Gee 
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MACHINEGUN adding! oth grader or 
college graduate. Double peed 


MEN And Women—Earn $25 daily. sell- 
ing. silverware. aluminumware pressure 
ers and 1d more fast selling ems c= 
investment 
Golonial Products. Dept, Cll. 3) Ormsbes 
Ate. Providence. R. dias 
MAKE $500.00 A Weeki Bo Ant with 


‘miss these, 
‘Universal “Howse, 1006-6 “Are 


you tnd. merchants ‘Boost 
‘ales “Sideline er full time. "World's Prod= 
Dept. ai-£e, Spen 


ets jeer Th. 


HOOKKEEFERS! Increase vour earn 
Saperate your own simpliged “Bole 
qhokkeepine and Tax, Sere 

ime, Details Pree. No 
‘ox 200," Cedar Grote. 


NURSES" Training School Nake up to 

panto Weer an 8 vivid ptactioal nurse 

lly gt nome, Bookiet ee C= 

cao B call sari, ing, Dept. M13. chicato, 

(deal Training. Por hob— 

Coapiste instructions. retptater 

‘Lucite tor make ten ‘beautiful gseiul 

Dicture “irames.” candle. holders, 

finite, tte All tor 4200 prepaid. Plastiits, 
Lawrence, Michigan. 


Peet in 30 


74 CARTOONING. SIGN PAINTING, 
DRAWING AIDS 


sin Pisce, 


‘SIGN painting wusht at home by an 
olg master. Ben Kerns, Box tht. Greene 
tite" S.C. 


9 ALPHABET 3 Numeral Pattern Sete 
wna Catalog, $1.00, Sign Letter Distribus 
(ors. F'O"pax 101. “Mineola. X.Y. 


pa ES Wee for 
moved for veterana, Weaver 
School of Real Estate is Ee rershine Ra 
Box Cp°2. Kansas Oily 8. MO 
MEDICAL Laboratory Techicians im 
great demand We train you in your ont 
Rome. ‘in suue spate time. Alto horme stgy 
course in General, Chemistey. Catalogue 
fee tmperial Technical "Institute, Box 
‘a. "Austin. Tess 
LEARN Real Estate Brokerage. Pree Lit 
erature. Hi ingber” Great Neck N.Y. 


MATHEMATICS. Arithmetic: Algebra, 

Qeometey. Trigonometry. Calciina. nya: 

{ese Hadlo and Business. Math. Draftin 

Arenitectutal, "Mechanical Electrical 

Structural Buliaing Eatimating, Aporored 
feruns. Mondell. 290 We 


A EEAKO, Ting Pes oye egret 
gh maces Pat Sk cae 
Es Seva le Ge at 


Eranted’ Largest and oldest school—-soh 

Year. G. L- Approved. Write Tor booklet 

Big Brvant °Behool. 77 Bryant Bids 
‘Washington. 


DEVELO pooteereDiie pind Supr- 
‘Box 


Wrlte thor’ Books. C811 


INDUSTRY needs Chemical Technicians. 


oratory” included. Write tor ‘free de= 
tale Winauitite ot apoiied. “Technology. 
300"'Marvard t., SQ" Minneapolis 14, 
Minesota. 


“ EXPEWRITER Repair manual 
plete. structions plus 109" drat’ 
Pring Sith. Raval. Underwond 
Eee, e8d, Weodtack "Free | Consult 
Servite ‘Write WP Brown. Dept 

No. Wilton Pi. Hollywood 28, Galil” 


LAW atudente’ Finiah jour law eorre- 
gpoitdence course with our expert coachins. 
How cont. Weite today. stating your course 
nd how tar advanced for free particulurs. 
Gilena Bquttes 6, ox 9313, Van Buses 


extremely profiable ifetine 
rate n Collection Ageney-Credit 
ys iearned. Pree older. Cole 


business 9 
Buren 
‘Aasoclates, 


STUDY Denia) Technician ‘Trade 
home Ten Complete Lewons $5.00 Grant 
Laboratory We. Los “Angeles 14. Cali. 


NAMES and Faces Remembered. Quickly, 


Easily. 61.00. Box 418, Nu, Hollywood % 
Calizornta 
oO 


WIN Cash. Cars in Prize Contests! 
Write for copy flied with current contents 
Wrist contest Digest” Dept 30-3. P.O. 
Bog 2206, Ste Lows 9, Missouri, 


TEARN Carigoning Musratioe BROW: 
cata Weting. Bhoto Coloring ete Ba 
Rational “Ariste’ Buresoe wor a 
SRu0', fess = 

EARN Money Eveniots Going and da 
pleating tie earns or adveroc, 


Tough Produce Pro 
fram, S00, Tidetrated Gataion Toe. Car 
Toonist Balda, Oshwosn, Wisconsin, 


rewire 
ATION Mr oy Jou RT, 
pe 
Peeper eer 
Pa oer 


RECONDITIONED Typewriters, Print: 
Appliances, Supplies, 


RUBBER STAMPS 

3, LINES Se: cushioned. indexed. Sse 

Pads. Joe. Printrigiit. WauWatona, Wis, 
RUBBER Stamps, lve 45; cushioned 


ingexed, g6e. Pads: asc. Praatright, Wale 
Watoss, Wis ohy 

QUALITY giampa 9 Tines Soe 330 
Letierneaay—Ebt 180." catalogue 


Sonsson Press. Box 
> 


lew ¥ork Clip 25 
OUTFITS, SUPPLIES 


_.PRINTOMATIC™ Seif-Zeeding Post Card 
| Stenei ‘0.50 Oy 


Printing. Duplicators 


PRINTING ovifite, (3 
uustrated supply Siok ale ft 


SSPRINTINO Prewes Tape 
ae. Turbaugh ‘Service, 
"INEXPENSIVE 


Brinting 
| pres Detatie Yee, Novelty Shop, Downes 


home-made 


ies Loistane. 


RINTING, 
MULTIGHAPHING, ETC. 


{1.000.090 FREE—Contests—Yearly_ Win 


fortine- Winners prepare pout entries | 
‘Receareh. 13°" 


lowest cost, 


Earl street, 
Red Bank. Wd 


BECOME 4 Dacor of Pivenology_ot 

Motuphyaies, French secret of contentinedt. 

Rapplness. Win degree of PsD. or. Mad. 

Solve terial worden ree Look, Coles of 
Ons ‘SIn-K N. 


“HAVE 
ss5:000-81 
Ds 


Te Fas oe ate! any ca as 
‘00 “auivually in “the. eullection 
fess. Learn by hottie study course a= 


He Wi 


Crigitotoey: ‘Dept 
estBroadway. Spoeane, re 


(HINODAPHONE Makes Lansuares Busy 
at home 


hod Save time, work. money. Linea 
Bhone Correspondence Cuece ape avall- 

ible fo cetera Under G.1 Bilt of Ruts 
Sena for tree book. Si Lingua: 
Bhoge fastitue, 54 RCA Twice” New fork 


2 AUTHORS SERVICE 


T WANT New Writers to cash hundreds 
‘oflered each 


Ro" previons “experience, ‘necessary. Send 
for Pree etalis “No obiyeation. Saunders 
Mt Cummings. i07-8 Independence Bide. 


Coterado Springs. Colo, 


DISTINCTIVE Printing — Stationery. 
Gheces. Cards, abe: Samples, Prices 
Free. Stumpprint. South. Whitley 2. Ind 
CASH In Selling Perschalized Station- 
en cart, apkane Par ‘ree. 
Stuimpeo.. South Whitley 2. Indians 


“1000. BUSINESS Cards, 13.80 prepaid 


| samples tree "Feeble! Pent Saou. 006 


clones, toa printed 
Getusaed “tn 


Printed 61.78 
fghiand Avene. 


oe DISTINGTIVE sting % different. 
Reasogable.. Samples. Highspire Press, 
High Spire 1. Penna. 

SERD, 106 Now. or our 4 pare 
ust—Refunded  Arst, 
Tisai ‘Tipe Sout aft ‘Gmahe’s. Nebr 


33____ BUSINESS SERVICE, 


‘WANTED. Taternationsl and other used 


Winthrop. ‘Chicago 40, 


CHICAGO Mall Address. Recelving and 
Porwarding. Coutdentia! ‘Service. 1 


monthiy. Faultiess, 3430-5 ‘Michigan 
Chicago 16. 


ENVELOPES Printed 1.000—6" 
elo ge POR Gutack Press 
New York. 

BUSINESS. Perspal Statignery. “Stale 
requirements. Samples. Mero Products. 
Morrison. Punssutawney. Peana 
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24 HOUR 
Mungo. 599~ 


a 


Ftnting service. Samples Free 
Boutk 20a. Newark S.No 
xs 

INVENTORS Record of Incens 


tim’ doom, coniuct Carl Aiiler. Regise 
fered Patent Atiorney” Woolkarth Bulls 
rt 


For 


INVENTORS Tor tree brochure 
waeidence of Invention.” Lablner, World 
Building New York 


office: Validity 
Hobs and op 
idence af Conception” forwargea Upon 


request. Lancaster,” Allwine a. Rommel, 
Revistered Patent Atvorness, “Suite. 413. 
ais isthe se. Nw. Ww 


INVENTORS: Without obligation. write 
fof information e-plaining Ue steps. 59M 
Should take to. secure a Patent, Jonn N. 
Randoiph. Regietered vacent Atiornes. 207 

ia Bie 

INVENTOR'S Guige 
Frank Lederuiann, Registered Patent Al> 
pow ee na 


©. A. Snow & 
so Maghingoe, £95, "Cex 
St Ate z r 
INVENTORS When you are misled 
nat you Bere invented stein, of tute 
Hehe "thou nbliation, far iiormas 
Tan‘ ah'to what nteonssow should tae to 
eetze’a patent “Weie Pactiek beat 
‘ets (Pormerly Randolph & Beavers) Reg- | 
fered Patent Att das Columbian Biae 
Wiuhfngton 6 O# Coes | 


INVENTORS: Learn How o Droiget your 
intention. Uniess the inventor ts. fants 
SUR paeot Imatiern. he shoud enange a 
petent reRinicred patent attorney of 
Wo represent int We are registered 
Factice before the U.S. Patent Office | 
Brepared. to. verve. yout in handling 
‘matters “Fatent Guide for 
eotitalning’ detaiied Infor 
Palent protection and 
‘Record bt" Invention 
form Will be forwarded ‘to''You ‘upon re= 


free on request, 


Hiest-—ieltout.obtiswvion. “Clarence. 
rien Harvey dacobion Regitered 
ie Distviet National 


IF An Inventor believes he has an in 
yenUoh" a geareh of the most pertinent 
prior’, 8. Patents shoud be made ana a 
port baie reauive 


protection and Procedure nae’ 
urd’ form ‘nt ones. ‘No, obligation. | 
MMorvow.” "Berman "A Davidson 
fered” Patent Attories 
Bullding. Washington t. D.C. 
PATENT Protection—Uniess an inventor 
sa hordes with such tatters 
We iw advised to employ competent rela: 
red ‘Batent Attorney as the taiue of 
dependa lave in the 


Hveuiors’* outlining preliminary steps t0 
pie to obtain paient, projection. Victor 3 

8° eGo. Si-a Merlin” Building 
ington 6._D! C. 


ducted, so 1 can report on Patentability 
Write ‘without obligation," Patrick | D. 
Beavers (Posmuerly Randolph & Beavers) 
Registered Patent Atty. 939 ‘Columbian 
ide. Wash e 


for sale 
stiuite of american Inventors. Dept. 304. 
1o2s Bye St NW., Washington 6D. 


‘Get, an Analysis of your Invention by 


graduate’ Engineers Drawings. Modete 
Wiite"icr Details: Dayton tnvertors Labs 
1981 Riverside Drive, Dayton & 


INVENTORS! Have you eood_ patentable 
agese’ Wei patent Areucy Setar. 2 


DarENigns tap ama beep 
practice Refore the U. 8 Patent once and 
avaliabie “ta 'anaiat iteniors ‘in the 


T IDEAS. are worth money. Free booklet. 
Elo Development Company. 


SIRVENTORS bute W To W550 or Morel 
Make your search at home and oblals your 


Gee. paleet suthoul aialanee. Betas 
ec, re, Iniernatbaal Patent Liar 
aie uilding Washington §-D. €. 

CHS For your kia. 20 manufacturers 


eet invention patented of unpatentee 
Kiet tree. Tureation Bureau, 208-8 Clinton: 


o CAPITALIZE’ on Jour Palened Taren- 
quickly. Nateo. S507-N. 30th St., Phil 


ia Pen 


ded 


PATENTS Trade marks Irving L. Me 
gata, Sie Metehien Bide Washing 
for ent Attornes 

SUNTANE Wenn aie, tees 
Marks ti8ep Warner Bullding” Washing= 
fon’ 4) D.C) Reeletered Patent Attorney. 
Atocia‘e’ Patent Examiner” U. &. Patent 
Gtce toe 


ie 


INVENTORS: Learn how to protect your 
invention. Uniess the inventor is familar 
with" patent matters. he should engage a 
Competent regintered paent attorney. oF 
gent to represent im We are Tegisiered 
{fo practice before the U's, Patent Ofice 
nd ‘prepared to. serve. you in handling 
Jour ‘palent matters “Patent Guide for 
the rnventor" containing detailed Inior- | 
mation concerning patent protection ang 
procedure with "Record. of Invention’ 
erat rill Be forwatced to you upon re 
Sig cwitncut oblinatos” “Clarence ‘A | 

"Brien a Harvey Jacudson Teeisiered 
Bait ‘attomiets. E2AcK Datiict Nasional | 
Building. “Washingion. D. ©. 
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Saree esate — Gah Oa “Cash Official 
USLRG tertation Reguat tree Book. 
Gaivertal “hearketing 
SOutn spring St Lot Angeles 19° Galt 
SMALE, Intentions wanted by Feanuiat- 
Wilte’ tor etrewlar, S “Hull. 
Cleveland Obie 
CASH For your idea. 200 manufacturers 
peed inventions. patented or unpatented 
Else tree. invention Bureau, 206-8 Clinton. 
Oak Pari Minots 


3 PATENTS 


{ RVENTORE: Test the commercial valve 


‘entre. Dept, 30.8. 1926 Eye St. BW. 


Waslagion € D. . 


fm __wastractrnts 
a he a Pee OL a Tal 
ae 
Racine. Wisconsin zd ste 


89 MODELS, MODEL SUPPLIES 


MOST. com 
“<QattO OO" 
published: “Senden for, manne Befiey 
TTT Gates Ave. Dept. 836. Brooklvn! N.Y. 
SHIP snd Yacht model Oitings; blue- 
prints. Send 28¢ for illustrated catalog No. 
Fro pidee nunavede af ema A Pier 
Tooa-2"Btowal: Ave., Royal Oak, Mi 


Yor 


Sane sseis—thet complete, line, in 
books. 


ania Beopsoo 


and duas, Literature free W. i 
Brocelin®”1036'‘South’ st" Roslindale 3. 
Mas 


POWER Models 
ines. steam traction ehh 


feat catalog a3cChanies Coie! vera, 


“DOWMETAY esium for all model 
makers, Rod, iat, Sheet nnd Seale Struc- 
tural Shapes, “Craftsmith, 19427 Robson. 
Detroit 27, Michigan. 
RATLROADERS, 500 wets new 1040 Gat 
oe Reference Matai tate Our HO 
Gauwe. Walthers, “200 Hite, Milwnukee 
secon 


‘eproguce 
‘three 
‘chicago 40. 


MOLDS AND MOLDING 
‘MATERIALS! 


MOLD Makers! XL. Rul 
Pints ¥2,00." Quarts. 33.50, Gall 


Huveniwood Ave 


1s tack 


Models’ ree cxtaionue” Plastic arta, Dept, 
io"Roue's. Muncie, indiana. 


EAUTIFUL Texas, 
$1, Semple. dime. ‘Part 
other hardwoods, Starcraft ( 


_KLONDIKE! For Jewelry Makers! Nov- 


guy develiy Edits Seept trom manta: 
tarrings: 


Tables, ‘Parts for Bracelets.” pins 
fnished and ‘unfinished ehalns 
‘ones. clips. beads. ioe 


CATALOG: Patterns plywood naveliy 
furniture. Inn ornaments. letters. uimer= 


Wo-det shop. Box 


thet, Pree eaialog. Kit Kraft. Dep 3205 
W. Washington Bivd., Los Angeles 16, Cat 
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LEATHER designs. Handbags. Billfolds. 
Belts, ‘Miscellaneous Designs. $1.00 each. 
‘Any three. $250, Lampkin Arterafts, Bor 
641-8N, Culver City, California. 


PROFITS From Small Bits of Wood 
Dollhouse Novelties, Saugus 4. Mass. 


LAWN chairs, garden figures. furniture 
novelties, toys. etc.. 68 popular plans with 
{ull size patterns, $1.00, Mastercraft 118, 
O41 Olcott, Chicago 31, Tinos. 


‘WOOD Crafters. All Rare and Beautiful 
Colored Faure Veneers. in New, Different, 
Easy to use form. Booklet, sample 10c. 
‘Modecraft, 4423 8, Richmond, Chicago. 11 


PLYWOOD cabinet kitehen plans. 25¢. 
uayntcabints "4817 | Johnson Avene, 
pring. Hino. ae 

EATHERORAFT Supplies —Beyin mak- 
ing beautiful Christmas gifts now. Send 
$1.30 for complete Instruction book. Con~ 
Unental Leather Co.. 2015 West Mag- 
olia, Fort Worth, Texas a 

‘COPPER and Brass Materials. Complete 
line for Craftamen and Workshops. Cat 
log Pree. Groundmaster Company. Boulder 
Colorado. 

‘SPECIAL Offer: 00 full size toy. novelt 


and lawn" oruament patterns only 
Forpald: Lynde, Hox 1938. Medway. Mass 


SASORAWE, are cy eta 
EAEORANE, SPASinSt™ wt 
ets 


“SWISS Music Units, X-mas, Popular 
tunes” $3.50. Double. tunes $4.50. Irving 
Hezere! 9, Letiorton ave., New ork 1 


LEATHERCRAPTERS! Belt kits. Prol- 
els, enther, suppites. Pree catalog. Arts 
Eeninet "alt dosept 


inact, Ait fon 


merce Bide. 


CASTINGS, make your own, bronze, 
aluminum. etc. "Price Vist, Supplies. and 
Gqulpment free, Lehnert Company. Nor= 
Wood 3. 8. 3: 

7 


BUILD IT ¥ 
Plane 


igh halaty Pato TN 

ene Tee Ni a NE 

Bs a a ith 
aap cig 


mere et Tmuchine” Motor or hana. 
wa es rde Leo, Mountain View 1, Okla. 


Es INED, Built-in kitchen cabi- 
nets to At any kitchen, Complete. easy to 
Understand Dans /and specifica 
Hons show ‘construction 


ia Newton. tows. 


imple insrctions, $1.00... ©. Lightioct, 
Peona. 


Sint Engineer. ichboro. 


%4 WATCH REPAIRING 
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WATCHES, ETC. 


HIGHEST Cash for old. broken Jewelry. 
Mail Gold Teeth. Watches. Rings. Silver: 
ware. Diamonds, Spectacles. Satisfaction 
Guaranteed. Free Information. Rose 
‘Smelting Co., 29-¥ East Madison. Chicago. 


HIGHEST Prices Paid for Old Gold, sil- 
yer, Platinum. Diamonds, Watches. Gold 
Teeth. Old Jewelry. Send now. Cash im- 
mediately. Goods returned if offer is not 
satisfactory. United Smelting Works, (The 
(Old Reliable), 39-A South State, Chicago 3. 

22 Qunce.—Malt old wold teeth: 
‘dlamonds—recelve cash 


Beapolis. Sinn. 
‘SHIP (ld. coins. jewelry. dia 
® talusbies “Utinsst chsh aici 


CHRISTMAS. Price List and Feather 
Cards: samples 23c. Mexican Products: Co., 
126 Not'Main, Tuisa 3, Olle, 


9, criicg Shortage of Rall- 
“Telegraph 


mee a 
Ferma alt pee 
Ed aes et 
Soa Manoel 
POR Rat STS 
PR ehaat eer 
HARE joe ope, nga Mg. 
oa? SSE MEE 


Sia Widus AACERE. Dress’ work whee: 


Eur 8 


so-16 

Toaster, "wing 

Sheraton, 
Kingsize 


100" goreous 4 
LIVE ae ‘Allenions Postpaid $3.50 

yea tow fami Beach 

BIG Malis 10c; year Goer Name listed 


bert ‘St.." Philadelphia. Pa. 


RHINESTONES — Moonstones — Pearls 
—Pindings. Pree literature. Merver, 1360-3 
Hicks. New York 67. 


gitectory Bie. "Harvey ‘Teople, Decatur, 
Indiana. cians 


| AMAZING Profits: #8 $$, Prayer ae 
fof at Chri Your prayers ahiware 
Shines ‘in. the. dark Colonel. Will 
Sethe Thu emesinut Ste Room 803-8; 
Philadelphia 1. Pa. 


{for yoursel 
tee. B. ‘Lowe, Dept. PS. 
Bt Loviia. Mo. 


tush "orden Money 


AORNGOD ‘& PIPES 


Bree Catalog 1 


oft 
cee Sane 


2 ff, Fibs 

asta es Hee Etat tt 

Bibs Neb-¥ wine Harton, She" 
NEON, RIT be sathtacion we 


Breen ver, ie dice Be e'Pete Moberly, Hox 105. 
Owensboro, 


eat ‘Bend check or money 
"Box Se0-E. Dover. Delaware. 


VENETIAN Blind ‘pe 2 
se. All Colors, Moor 


ard. Cord 
tannin, 


ING Mails.” 256 will Keep 
Jur Eni! box {ul for three months, Benes, 
+ Chatawa 22, Mississippl. 


LER us fog zou mathematics rable 
sy free solutions euarantend of 
So fee. Machematice Associates, Box 652, 
‘Lancaster. Penna, 


es QME, imprinted Xmas Cards By Mail 

25.Cara Assortment Currier and Ives prints 
only 41.80. Order Several Boxes. Specity 
ame, ‘Remittance with order.” Chazles 
Hangen, 160 Carmona Ave. Lai Angeles, 


ver sa Gore. Sees 
ae 


mazes, 
{iad, Grand Central Station, 


with 
Sena ‘your negatives. 
Bleck "& white glossy. 
Marion. Mase. 


‘simp lied. 
for cucaiar, Preferted 
535, ‘Rew ‘York 17. 


etare posta 
(00 ber hundred. 
‘Sippican Shop. 


postage 
Merchandise, ax 


GENUINE Fig 
Sie Valoe ident Gite: Lincoln: ior 
{oth Philadelphia 3 


OUR, name 
TE tout ‘Cigern 2526 ermantows. 


lorue. free timperial 
Box 975-5, Austin, ‘esas. 
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RECEIVE mails. magazines. samples 
Your name in numerous mailing lists 10e 
Warren Greenwood. 273 Broadway. New 
York 7 


PANNING Gold—Pree instructions. Cat- 
logue mining books—supplies. Old Pros 
Pector. B-I71, Dutch Flat, Calif. 

YOU can publish fiction magazine. Free 
details, Fezler. Patchogue. N.Y. 

TOY O' Month Club. s0¢ for $1.00 toy 
Partiewlars, Buddy's Toyland, Atlanta 3 
Georsia, 

VER Ph 
brass, silverwat 
‘oratory. Box 105, Absecon, N. J. 


today’ for Free important information. 
You needn't Invest one cent! Pixacol Com- 
any. Dept. 8, Box 3983, Cleveland, Ono, 


“TREASURE Finders-Electronic! 
the Goldak Co.. 
dale 1. Calif. 


write 
1543 W. Glenoaks, Glen- 


INFLATION—More coming! 
ign «now. Send "st 00" for 


RUPTURED? Positive comfort, no un- 
derstraps, no steel, no elastic, Write Smith 
Manutacturing Co., Preston, Ontario, 


BOOKFINDERS) 

unusual’ books) Quickly supplied. "Send 
Wants. clifton, Box -1377-P8M. Beverly 
Hills" cali. 


PSYCHONIO Science. Latest in Mind 
Power Introductory feson 35e {eoln}” Op- 
Alvarado St. 


Bryehionte 
Lor’ Angeles 


Bae i tar 


ogmuine 
lamonds ‘newt. a 313 
Lala “Shy Ginelsats Ve 


HYPNOTIZE! Control the minds and ac. 


fone and “apecialties sea 
lughes" ang Storms. P.O, Box 
Glevelana’ Ohio. Busldiary’ Hughes" Ens 
terprises 


ARMY. Navy Surplus. shoes. jacket 
pil it Gare ae 


eity. Mon 


“FEVER Thermomelers: Every home 
should have one to kuow when sickness 
{hivatens South of rectal (ype 78 euch 
$1'30 per set. Baby'safety $1.60, U. Bu 
Feat ot Standards Ceruiication, “Remit 
heck oF af Gta. Corpe se 


‘MERCURY —Highest prices. Free Con- 
eer rie Nretereareea ee- 


“FREE Catalog — Rotary snow plows. 
scooters. biesele motor attachments. home 
freerers, motors, welders. venerators. many 
‘ther items, LeJay Company. Minneapolis. 
‘Minaetota 


Tor PERSONA! 
HOW You cap fad out! Information di 


cially licensed. bonded. sery= 
Established 1022. Reasonable. Conf 
dential, "William Herman, 170 Broadway. 
New York 


HAIR Falling? Dandruff? Write Tri 
chologist.139 Lewis Street. Phillipsburg. N. 


WoMEXICAN Law. Oeneral Practice At- 
torney. 1203 Arizona Street, £1 Paso. Tex 


‘Smoking. New Scientific Method 
ennai 
‘Formula 


STOP 
preaky cleszeite mabit Quick 


Betals “compete, 
eA. or aoa. 


‘eovehy. Iai 
Van Buren. Phoenix. Arisoua 


ACW-L Mele Trimmer Miracle Discovery 
‘Com 


‘ple nie While Taates and 
Men" send. sito" Year ‘Blades. 
Waynile fodormacion wast 
Paul Ave. Detroit Tt 
“THE True Church.” 1$e, Bulletin, Box 
or ket Saree 
INFORMATION for single 
Humun Resigns Consdieant, Unlecraky 


Gruduae, br." Long: Box 318. Los Ab 
eeies 33° Cask 

HAIR thin. Tallin. dandruily Get 
bald! Amusing feyuits! No liquide, grease 
Garcia Write “Lite Sytem OED N. 
Wrenerns Ave. Los Angeles’ 


NEW-YORK Postmark Remait 
tera 25e. 


Let 


SRS Fava, Reman a 


SCULPSTONE Make Ofte Make Money 


gihome For Artist ‘seupton Hobiat 
Bestgner: te, imparted “Oriental Stone 
Beautiful tn ‘grain and colors Sats easly 
Init pockelbnfe Endorsed by profession” 


idorsea 
ark Kits 1,00 & 99.60 Pid. thot 


TATTOOING Outfits, Supplies. Tlus- 
trated List Free, Zelss, 728 Lesley, Rock 
ford. 1inots, 


0 CANDY MAKING 


125 woons 


CHRISTMAS cards of real wood, Write 
Cards of Wood. Mantis 2. N.Y. 


MAGNETS 


Seven, sssorted $1,001 
Ritiahd Sprichs Hox aed, hedweukee 1 


ap TNO, Aisico (Yaa. booklet wir 
anes sy. Sates: Company 
Nebraska Avenue. Toledo 1, Oni, 


Pree information. 
Con Tiea Ws Gletiouks, Glendale 


~ SEEK Tared trae: Methows maps 
sents ines Ute: Baits, ee. 


Ceuittny Press. Box Iateb, Glen Ellyn, Ii 


Free iiteruiure, ‘Pisiier Revearch Labora: 
tory. luc. Palo Alto. Calif. 


1 CAPITAL 


(newspapers. mingazinen, 
atling liste) advertising ansistance. (ree, 
Ghiesgo Advertising Agency. 20-PS. West 
Suckson, Chicago 4 


RDS in 50 Weeklies. $4.96. J. 
730 Hays.” Jackson. Tennessee. 


ADVERTISE: 24 Words. 40 News 
ste ihn ree eve ‘<3 
Yostt-p"springweld. Ch 
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Your Ancestry with “Guidex| 


TRACE 
Literature “Toc. Family” Guidex.. §) Bulls 
Head’ Station. Rochester Ii. New York. 


4 wo 
Darnell 


no TAXIDERMY 
Gruloe Free’ ‘Eivood Company, 
t_255."Omana 3 Nebraska 
iis DRAFTING 


DETECTIVES—Work home—Travel, Ex- 
perience unnecessary. Write Wagoner 
Poizs West uth, NY. N.Y, 


re INFORMATION, 


MONTH'S free study without dey 
Recave $230" “Connie Radiance’ Boot, 
Finding inspiration. telepathy. enlighten 
healing powers remit: other= 

(Grane. Pubtisher, Kings- 


1 ME LISTS 


SAVE on Grafting materials. Free cata 
Jog. Drattsmen's Supply Go.. 187 W- Madi 
son_Chicago 2. 


Tit DRAFTING INSTRUMENTS 


SEND seven ties apd $1.00. receive seven 
‘Me ‘Ties. Box 4411-5. 


mae 
ie strove. Box 157-PS, 


feeled. persons. wr 
New York Th 
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SURPLUS, Electrical. mechanical de- 
yiees. List free. SiefEe. Box 18. Sta E. 
Butlaio 11. NY. 


Tis DRAWING & ART SUPPIIES 


BEAUTIFUL Plastic Ariist's Pa! 
3 dag ne, Litergtige” Star spec 
Box 2555. Paterson. 8. J. 


“MAILING lists: most, classes, 1000 $8.00. 
Prospectus, Disie Service, King, N.C. 


5 SOUVENIRS, 


THREE Military Emblems, price list 106. 
obpigulid, 97-X Sumber Ave. Brooklyn 


16 REFRIGERATION 
Pie tay Graduates: Booklet 


SURPLUS 


AND HUNDREDS OF OTHER 


BARGAINS 


7 1B. EXPERIMENTER 

PARTS ASSORT. KIT 

wi : 
— J 

$1.7! 


STIRRUP PUMP 


JEWEL STOP WATCH 
‘sain 'conps SURPLUS 
McCLELLAN 
‘SADDLE 


COUNTING MACHINE 


ree 


CLINOMETER TRAILER 
‘air only TIC sows UNDER- 


Dente ; CARRIAGE 
oF 
micline 


WIttARD 


ING ON 
‘ABOUT 30 DAYS 


Re 
+ | Dept. PS11 

509 So. State St. 

STARK’S 22: 
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Electron microscope, perfected at RCA Laboratories, reveals 
hitherto hidden facts about the structure of bacteria. 


Bacteria bigger than a Terrier 


Once scientists, exploring the 
invisible, worked relatively 
“blind.” Few microscopes mag 
nified more than 1500 diame- 
ters. Many bacteria, and most 
viruses, remained im 

Then RCA scien! 
new windows into a hidden world 
—with the first commercially prac- 
tical electron microscope. In the 
laboratory it has reached magni- 
fications of 200,000 diameters and 
over. 100,000 is commonplace . . . 


To understand such figures, 


picture this: A man magnified 
00,000 times could lie with his 
head in Washington, D. C., and 
his feet in New York... A hair 
similarly magnified would ap- 
pear as large as the Washington 
monument. 


Scientists see both bacteria, and 
viruses—and have even photo- 
graphed a molecule! Specialists 
in other fields—such as industry, 
mining, agriculture, forestry— 
have learned unsuspected truths 
about natural resources. 


Development of the electron 
a practical tool of 
science and industry is another 
example of RCA research at 
work. This leadership is part 
of all instruments bearing the 
names RCA, and RCA Victor. 


When in Radio City, New York, you are 
cordially invited to see the radio, televi- 
sion and electronic wonders at RCA 
Exhibition Hall, 36 West 49th Street. 
Free admission. Radio Corporation of 
America, RCA Building, Radio City, 
New York 20. 


RADIO CORPORATION of AMERICA 
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Ampio set helped win the war, They 
called it the VT fuse, remember? Un- 
counted thousands of these compact and 
costly radios were shot off. 

A radio set could help win the peace. 
Basic receivers so cheap they could be 
handed around like books. So simple they 
could be assembled with primitive ma- 
terials. So easy to operate that an intelli- 
gent if illiterate peasant could twist them 
to get his own language. 

We live in a country where the day-old 
newspaper is the cheapest wrapping for 
garbage. It is hard for us to realize that 
other millions get only such information as 
their rulers give them. That, in fact, four- 
fifths of the peoples of the world have no 
access at all to what is going on. 

In our one-fifth of the world, radio de- 
velopment has naturally been toward better 


Isa Good, Cheap 


adio 


sets, beautifully made, for high-quality 
reception, But industrial science and engi- 
neering can work both ways. And in the 


forefront of radio are the amateurs and 
experimenters. The collective know-how 
could soon develop the minimum sets that 
would provide the maximum of people with 
communications. 

Basic radios, receiving national and world 
programs, would let a would-be citizen of * 
the world anywhere know what was going 
on in his world—and in his country. 

In the present conflict of meanings, free- 
dom to listen is as vital as freedom to speak. 
It might even be cheaper, if we have some- 
thing to say, to pass out hearing aids than 
to shoot off the little radios in shells and 


bombs. 
Rwy Githzces 
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Hes nies or 


@ He's learned that a woman appreciates a man with 
Pipe Appeal—that extra something that distinguishes a 
And he knows that with Prince Albert in 


his pipe, he’s got a mild, tasty smoke. &. 


In means Pipe Appeal 
proleradlitt means rince Ibert 
PRINCI) PA you're sure of towing « 


P.A., you're sure of getting a 
smoke that’s really mild, really 
rich tasting. Prince Albert's 
choice, crimp cut tobacco is spe- 
cially treated to insure against 
tongue bite. No wonder P.A. is 
America’s largest-selling smok- 
ing tobacco! 


RUMI Be ust 


THE NATIONAL JOY SMOKE 
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Stacking Up with the Best... 0 


the huge, oval-shaped section above swung gently into place, it topped off 
the world’s largest ocean-going smokestack. ‘The slim, streamlined funnel is 53 
feet long and 46 feet It is shown being installed on the Caronia, new 34 
000-ton luxury liner now nearing completion at Clydebank, Scotland, for the 
Cunard White Star Line, The stack, w 125 tons, will be the Garonia’s 
only funnel and will house machinery Il as exhaust stacks for her oil-fired 
steam turbines. Largest passenger ship now being built, the Caronia has an 
over-all length of 714 feet and a 91-foot beam, 
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_ Gigantic gas turbines and 
secret free-piston engine 

challenge 100-year rule of 

coal and steam locomotives. 


By George H. Waltz, Jr. 


'HREE brand-new kinds of mechanical 
steeds are being groomed for the never- 
ending race of the iron horses. 

For more than a hundred years, steam 
and coal ruled supreme on.America’s rails. 
Then came the all-electric and the Diesel- 
electric engines. They brought higher op- 
erating efficiency, smoother starting, and 
greater flexibility. In 1946 three-fourths 
of the locomotives made by one of the coun- 
try’s leading producers were steam engines 
and only a fourth were Diesels. But this 
year only 8 percent of this same company’s 
production will be steam—the other 92 per- 
cent will be Diesel. It looks as if the spume 
of smoke and steam that has marked the 
railroad for a century will pass away from 
the American scene. So may the water tank. 
The newest iron horses don’t drink water. 

‘And, despite its apparent triumph, the 
Diesel is by no means a sure winner. 
Three revolutionary types of locomotives 
are now entering the race: a gas-turbine 
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WOT, HIGH-PRESSURE 
GASES FED TO 


TURBINE 
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locomotive, a free-piston locomotive, and a 
¢ gas-turbine locomotive. They 
may well challenge the Diesel’s lead. All are 
well along in their experimental stages. Test 
models of at least two of them should be 
rolling along the rails late next year. 

The prime movers in all three of these 
new locomotives are basically gas turbines, 
They are products of lessons learned while 
perfecting the turbojet engine for aviation 
use. 

The gas turbine itself is not new. Its 
thedry was fairly well developed 60 years 
ago, But it the turbojet work during 
World War II that finally brought forth ma- 
terials that could withstand the extremely 
high temperatures, ranging above 1,300° F., 
that are needed to make a gas turbine op- 
erate efficiently. 


coal-burnii 
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Free-pision locomotive. Although secre 
rounds the details of this newest ent 
race of the iron horses, experts picture 
variation of the basic’ gas-turbine locomd 
To obtain a ‘higher operating efficiency, 
mechanical compressor and gas producer. is 
Substituted for the turbinelike compressor and 
combustion tubes of the conventional gas tur- 
bine. Opposed pistons, which are that 
they are not connected to a drive 
back ‘and forth in a single cylinder. A ‘central 
firing chamber keeps the pistons sliding in a 
out. As the pistons move back, they compress 
the air behind them, ‘This compressed air. is 
then fed to the firing chamber and mixed with 
the gases, of combustion. from: the i 
fuel oil. The superhe 
ture of gases is used, finally, to tum the pro- 
pellerlike blades of a gas turbine, 


Two of the pioneers in designing engines 
for jet planes—Westinghouse and General 
Electric—are now fathering the gas turbine 
for railroad use. Both have full-size test 
models of locomotive gas-turbine power 
plants in operation, and both have com- 
pleted plans for actual gas-turbine locomo- 
tives. 

In a locomotive, the simplest kind of gas 
turbine can be used. Fundamentally, this 
is nothing more than a hot-air engine burn. 
ing fuel oil. It has only three major parts— 
a turbinelike air compressor, a series of com- 
bustion chambers or tubes in which the 
fuel oil is burned to produce hot gases, and 
the gas turbine itself (PS, Sept. ’48, p. 138). 

Both the turbine and the air compressor 
are mounted on the same shaft. Hence, in 
actual operation the turbine drives the com- 


pressor. Air from the atmosphere is sucked 
into one end, compressed and mixed with 
fuel oil, which then is burned to heat the 
air. Finally, the combined hot, high-pre: 
sure gases are exhausted through the pre 
pellerlike blades of the turbine. This is the 
power wheel. A generator geared to the 
turbine shaft produces electricity to turn the 
locomotive’s driving motors. 

A locomotive turbine of this type has 
been on laboratory test e 1946 at the 
Westinghouse plant in South Philadelphia. 
Though capable of putting out 2,000 hp., it 
is less than 27 ft. long and weighs less than 
20 tons. When producing its peak power, 
this Westinghouse turbine whirls at a speed 
of 9,200 r.p.m. (Gears step down the speed 
of the turbine shaft to the 1,200 r.p.m. 
needed to drive the direct-current gene- 
rator.) 

Twenty-two rows of blades in the com- 
pressor, whose tips spin at 502 m.p.h., suck 
in 55 tons of air every hour and raise its pre: 
sure to five times that of the outside 
From the compressor, the air is fed into 12 
slim combustion tubes clustered like the 
cartridge chambers of a revolver around the 
spinning central shaft that couples the tur- 
bine to the compressor. Here it is mixed 
with the injected fuel and ignited. The fiery 
mixture of heated compressed air and hot 
gases blows through the turbine with ter- 
rific force. 

To withstand the great heat and the wear 
and tear, the blades of the gas turbine are 
made of an alloy of cobalt, chromium, and 


tungsten. Because this material is much too 
hard to machine and too brittle to forge, 
the blades were cast by the revived “lost 
wax” method—a technique first tried by 
Benvenuto Cellini in the 16th Century (PS, 
Sept. "46, p. 124). 

Although the efficiency of a gas turbine 
of this type (about 25 percent) is less than 
that of a Diesel (about 37 percent), the gas 
turbine can burn a much cheaper grade of 
oil. This makes its over-all fuel cost per 
mile competitive with that of the Diesel. 
Beyond efficiency and fuel cost, however, the 
gas turbine has other qualities that make it 
particularly well suited to railroad use. 

Its relatively small size allows a large 
amount of potential horsepower to be stabled 
in a small space. This makes possible the 
construction of locomotives that weigh only 
two-thirds as much and are only one-half as 
long as Diesel locomotives of the same 
power. Two of the Westinghouse units, pro- 
ducing a combined 4,000 hp. can be 
housed side by side in a locomotive no 
larger than a 2,000-hp. Diesel. It is this 
type of two-unit gas-turbine locomotive that 
Westinghouse has under construction. Its 
weight per horsepower, one of the principal 
measuring sticks used in gauging mobile 
power plants, will be considerably less than 
that of any other self-sufficient locomotive. 

What's more, argue the advocates of the 
gas turbine, it requires only a minimum of 
lubrication (a major consideration in the 
operation of a Diesel), uses no water, and 
presents no ash problem. It has no recipro- 
cating parts and is easy to maintain and 
service. 


Free-Piston Engine Kept Secret 


Darkest horse in the race of the new 
iron horses is the “free-piston” locomotive. 
This entry is being groomed behind locked 
laboratory doors. Although Gwilym A. Price, 
Westinghouse president, announced more 
than six months ago that his company was 
cooperating with another large Eastern 
manufacturer in the construction of such a 
locomotive, the engineers of both com- 
panies are reluctant to talk about the actual 
details. 

It is known, however, that the develop- 
ment work is progressing, and a poll of tur- 
bine and combustion experts reveals a gen- 
eral picture of bow a free-piston locomotive 
could operate. The major difference be- 
tween it and a conventional gas turbine is 
that it has a new kind of combined mechani- 
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COAL-BURNING 
GAS -TURBINE 


ATOMIZER BLASTS 
COAL INTO 
TALCAINE POWDER 


This gas-turbine locomotive burns finely powdered coal to produce hot, high-pressure gases. 


cal compressor and gas producer in place of 
the tandem compressor and combustion 
tubes. 

In this free-piston power plant, opposed 
pistons travel back and forth in a cylinder. 
Unlike the pistons in an automobile engine, 
they are not connected to a drive shaft. 
Their function is not to drive something but 
to supply the hot gases for a gas turbine. 
‘A firing chamber in the center keeps the 
pistons flying back and forth. Their action 
ses fuel 
as it is fed 
into the combustion chamber, and releases 
a mixture of the hot gases at each stroke. 
‘These hot gases then are fed to a gas turbine, 
which in turn drives an electric generator to 


A WHO'S WHO OF RAILROAD LOCOMOTIVE 
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provide power for the locomotive’s driving 
motors. 

The primary advantage of this free-piston 
type of mecha 


greater efficiency. The free-piston gas-tur- 
bine is expected to be just about as efficient 
as the Diesel. In fact, the firing chamber 
and its two opposed pistons operate on the 
two-cycle Diesel principle, but instead of 
producing driving power on a shaft they 
produce hot, high-pressure gases. 

Despite the wide interest in oil-burning 
gas turbines, however, oil has by no means 
completely replaced coal in the thinking of 
the builders of the super-locomotives of to- 
morrow. Already on the rails are four coal- 


Gas spins turbine driving electric generator. 


burning steam-turbine locomotives, Three, 
owned and operated by the Chesapeake and 
Ohio Railway, have their steam turbines 
geared to electric generators to provide 
power for the motors that turn their driving 
wheels, The fourth, pulling crack trains for 
the Pennsylvania Railroad, has its turbine 
geared directly to the driving wheels. 

These locomotives are seeing continuous 
service and show increased efficiency over 
the regular coal-burning steam locomotive. 
With more efficient steam-generating boilers, 
now being worked on by Babcock and 
cox, steam-turbine locomotives may more 
nearly match the relatively high efficiencies 
claimed by the Diesel engine and the gas 
turbine. 


The favorite entry of the coal enthusiasts, 
however, is the coal-burning gas-turbine 
locomotive. At the moment, at least half a 
dozen organizations are experimenting with 
the possibility of using coal as the source of 
the gases needed to drive a gas turbine. If 
they succeed and are able to produce a 
locomotive that can match or outmatch the 
efficiency of the Diesel—and many experts 
think that they can—coal once more will 
tule the rails. Such a locomotive would com- 
bine the advantages of the gas turbine with 
the low cost and the large resources of soft 
coal. 

Two big problems have, up until now, 
stood in the way of a practical coal-burning 
gas turbine. One is how to grind the coal to 
talcum-powder fineness, so that it can be 
readily and easily gasified. The other is 
how to remove the ash and foreign matter 
from the resulting gases, so that they will not 
pit and eventually destroy the blades of the 
gas turbine. 

‘Among those who feel that these two 
major problems have been licked is John I. 
Yellot, director of the Locomotive Develop- 
ment Committee of Bituminous “Coal Re- 
search, Inc. Supported by nine major rail- 
roads and four large coal producers who 
have sponsored a $2,800,000 research pro- 
gram, his committee has been attempting to 
work the bugs out of the coal-turbine theory. 

A gas turbine once destined for Russia 
under lend-lease is now being altered at 
the committee's Dunkirk, N. Y., laboratory 
to use powdered coal instead of oil as fuel. 
In Yellot’s version of the coal turbine, 
crushed coal will be “fluidized” by convey- 
ing it, under high air pressure, to a “coal 
atomizer.” Here, as the coal passes through 
a small nozzle the rapid expansion of the air 
trapped inside it will literally blow it apart 
to form a powder as fine as tale. The finely 


SHOWING WHERE THEY GET THEIR POWER 


Novenser 1948 103 


In this new Chesapeake and Ohio locomotive, steam from coal-fired boilers turns a turbine. 


powdered coal and high-pressure air then 
will be fed to a combustion tube to be 
burned and transformed into hot air and 
gases. 

‘Any sand and grit in the hot gases will be 
removed by a fly-ash separator similar to the 
centrifugal filters used on Army tanks to 
whirl dust out of the air-intake tubes of their 
engines. From the ash separator, the super- 
heated gases will flow to the gas turbine, 
which in turn will drive an electric generator 
to provide the power for the locomotive’s 


Heart of C & O steam-turbine locomotive is 
the turbine in foreground. It drives two electric 
generators through twin reduction gears (cen- 
ter) to power motors that drive the wheels. 
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driving wheels. The locomotive’s speed will 
be controlled by regulating the flow of coal 
and air to the “atomizer.” 

Such a coal-burning gas-turbine loco- 
motive, according to Yellot, would have an 
efficiency of about 20 percent. This seems 
low until you consider that the average 
over-all efficiency of a present-day coal- 
burning steam locomotive seldom is much 
more than 5 percent. Compared on a fuel- 
cost basis, the 20-percent-efficient coal-burn- 
ing gas-turbine locomotive would far outrun 
the Diesel-electric. On a dollar's worth of 
fuel, the coal turbine would outdistance the 
Diesel two to one. 

Today, locomotive research engineers are 
concentrating their work on the potentiali- 
ties of the gas turbine. What tomorrow will 
bring is pretty much anyone's guess. There 
may be a tip-off in a recent statement by 
Robert B. McColl, president of the American 
Locomotive Company: 

“Our research staff is keeping itself well 
informed on all new developments including 
atomic power, admittedly more remote, but 
still a possibility not to be overlooked.” 

Better hold your hats when the old iron 
horse gets a diet of atomic oats. END 


Jets Slightly Delayed 


AtrnoucH engineers have known of the jet 
principle since the days of Heron of Alexandria 
at the start of the Christian era, inadequate ma- 
terials delayed its practical use until after the 
beginning of World War II. Today, America’s 
young jet industry has already outstripped the 
rest of the world combined in production ca- 
pacity, says Westinghouse. 


Speeds Tailoring 


SHORT CUT to tailor-made suits has 
been invented by an Australian tailor 
who realized that most men are irked by the 
repeated fittings necessary to produce a per- 
fect garment. Thanks to an adjustable mas- 
ter coat, the customers of a custom-tailor 
shop in a suburb of Melbourne now receive 
a perfectly cut suit after only one visit. 
The Simpson coat, developed by George 
Simpson and his son after years of research, 
is a form-fitting jacket made up of 11 sep- 
arate panels that follow the natural con- 
tours of the body instead of the seams. 
These panels are joined by expanding meas- 
uring tapes, in chromium-plated spring tape 
holders, that allow the master garment to ad- 
just itself to the differing proportions of vari- 
ous clients. 
As the tailor reads the measurements on 
the 42 expanding tapes, he is able to de- 
termine exact variations from the standard 
coat, Further measurements on a graduated 
scale are given by a metal attachment that 
follows the curve of the chest to the under- 
arm point, The father-and-son tailor team 
plans to manufacture the master garments 
and rent them out to other tailors, 


A rear view of the self-measuring tailor's aid, 
which its inventor claims will revolutionize 
the tailoring of men’s suits. Planning divisions 
of the separate panels was most difficult job. 


Here the master garment is being modeled by 
George Simpson, Jr., while his father adjusts 
the expanding tapes.’ The device can be used 
for both single- and double-breasted coats. 


Correct measurements of the master garment 
are reproduced on a master pattern, also fitted 
with expanding tapes and slides. Above, this 
pattern is shown being used to mark material, 
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New Ideas fro 
the Inventors 


s to Load. No 
y ramps would be needed to 
load or unload this plane—it simply pulls up 
its wheels he landing gear can 
be partly retracted on the, ground to lower 


hoists or 


ge. Curved doors in the nose then 

open upward, providing direct and easy 

is to the ‘tment. Lem- 

fE nd S. Payne, of 
N. are the inventors. 


Car Seat Carries Baby. Packing 
Junior along on those long auto trips would 
lot easier with this seat, patented by 
B. Glatstein, of Muscatine, Iowa, When a 
panel in the front of the backrest is pulled 
down, it forms a baby’s seat. A similar pan- 
el in the rear of the seat can be lowered, so 
that the two together form a small bed. 
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Hand Pump Clears Drains. Wa- 
ter and suction are teamed up in this inven- 
tion by C. Davis, of Los Angeles, to clear 
clogged sink drains. A flexible cup is pumped 
up and down over the drain by a handle 
hooked under one faucet for leverage, 
Meanwhile, water squirts into the drain from 
the other faucet through a hose in the cup. 


Photo Aid Aims Flash. A photog- 
rapher wouldn't have to guess where his 
flash will hit with this double-headed light 
assembly. He could test direction and cov- 
erage with an ordinary bulb in one reflector, 


Shoulder Trigger Fires Gun. No 
need to fumble for the trigger when firing 
this gun—just pull it back against your 
shoulder, Invented by E. Zryd, of Beloit, 
Ohio, it has a spring-s 
nected to the trigger by a rod running 
through the stock. When pushed in, the 
plate trips the trigger, firing the gun. 


then simply rotate the second reflector— 
which holds a flash bulb—until it locked in 
the same position. Invented by R. McMath, 
of Pontiac, and S, Menzel, of Detroit, Mich., 
the device tilts to any angle, 


a 
ova 
Dispenser Spreads Bobby Pins. 
Fewer chipped teeth for bobby-pin users is 
the object of this spreader patented by 
R. Sharp, of Carville, La. It holds a stack of 
bobby pins on an upright blade. Pushing 
down on a handle twists one bobby pin at a 
time against the blade, spreading it apart 
and pushing it out through a slot in the side. 
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Two towers 
will give w 
safe operation of chai 


sie Je Long Island 
Ports needed for 


-reacting pile. 


By Alden P. Armagnac 


'WO weather towers, one of them be- 

believed to be the tallest structure on 
Long Island, will enable the new uranium 
chain-reacting pile of the Brookhaven Na- 
tional Laboratory at Upton, N. Y., to oper- 
ate with perfect safety to the many surround- 
ing communities. 

Weather and radiation instruments will 
provide information so that the pile will 
never be run when there is any possibility 
of injury to laboratory personnel or to life 
on Long Island. 

The new pile will be air-cooled by huge 
fans. The cooling air will become radio- 
active, because some of the rare gas, argon, 
that it contains will be transformed into a 
radioactive form known as argon 41. To dis- 
\f pose of the radioactive air safely, it will be 


GENERATOR 


Close-up of weather tower's smoke 
one of two windows through which ol 
enerator is operating properly. 
Outlet is at height of top of nearby air stack. 


see that smoke 


exhausted (through a 800-fogt stack, re- 
sembling # lighthouse, ana’ nearby .hill. 

The- radioactivity lasts only a‘short’time, 
half of it-yanishing in less than two hours. 
Normally the air from the stack will rise, 
and so not drift back to earth before all 
effective radioactivity has disappeared, 

Design of the towers and operation of the 
unusual weather service has been worked out 
by the Brookhaven Meteorological Group, 
headed by Norman R. Beers, Each tower is 
of triangular shape; they reach to heights 
of 420 feet and 160 feet respectively. 

On the taller tower, a smoke pipe rises 
to the level of the nearby air stack. 
smoke from an Army M-1 smoke gen- « 
ator, in a pit near the base of the tower, 
will frequently be discharged from the lofty 
outlet of this pipe. By watching the drift 
of the smoke, observers can see just what 
will be happening to the invisible gases from 
the uir stack. 

At various levels on each tower, booms 
carrying remote-indicating weather instru- 


Smoke plume from Brookhaven weather tower 
gives observers o visible check that radioactive 
cir from otomic pile is borne away at safe dis 
jance from earth. Operators will run pile only 
when air from stock will net settle on or near 
the ground, as shown by weather and radie. 


Hion instruments under constont observation 
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Skyward view of 420-foot weather tower under 
construction shows adjustable booms for weath- 
er instruments at various levels. Instruments 
had not been installed when photo was made. 


ments may be swung out by hand wheels to 
any desired angle so that the tower struc- 
tures will not affect their readings, 

On a cable stretched at about 100-foot 
height between the two towers, additional 
instruments will ride on a. self-propelled 
electric carriage. These will register varia- 
tions in air conditions along a horizontal 
line, just as the instruments on the tower 


Central panel in weather observatory enables 
observers to watch the readings of all the in- 
struments on both towers. Charts show wind 
speed and direction and air temperature at all 
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Typical weather instruments on this boom in- 
clude, left to right, wind vane, anemometer, 
combination wind speed and direction indica: 
tor, and, below it, electrical thermometer. 


booms show variations with height, 

For access to the equipment aloft, an ele- 
vator in each tower will carry scientists up 
and down. This will seldom be necessary, 
however, since all instrument readings are 
continuously registered on a central panel 
in an observatory building several hundred 
feet distant. There observers will watch 
them 24 hours a day. END 


Alike instrument at right is a tem- 
perature-difference indicator_showing directly 
the variation with height. Observers on duty 
day and night safeguard operation of the pile. 


/ 
New Car Weighs 600 Ib. 


Latest entry among the flyweights, the 
600-Ib., two-passenger auto above claims 
up to 60 miles to the gallon. Its engine— 
either a 7%-hp., one-cylinder job or a 10- 


Radio Piped to Back Seat 


Drivers of Ford-made automobiles can 
now distract their back-seat drivers with 
sweet music. Fords, Lincolns, and Mercurys 
from 1946 to 1949 can be equipped with a 
back-seat speaker that feeds the radio right 
into passengers’ ears. It also keeps high fre- 
quencies usually lost in car noise. About the 
size of an alarm clock, the new speaker has 
a spring clip and a 20-ft. cord, so that it can 
be taken out and set up at a distance. 


‘ 


hp., two-cylinder one—is in the rear, with 
luggage space in front. An automatic clutch 
is standard. Made by Pup Motor Car Co., 
the car is 8% ft, long on a 
List prices are reported 
as $500 to $600 f.0.b. 


Guard Rail Lights Road 


Tuese guard rails do a double job. Be- 
sides keeping unwary tourists from plunging 
over the edge of Shasta and Grand Coulee 
Dams, they light their path by night. Fluo- 
rescent lamps 6 to 8 ft, long are being in- 
stalled under the semi-circular top rail of 
glistening steel, and their light will blanket 
the entire roadway without glare. General 
Electric prepared the lighting setup for the 
Bureau of Reclamation. 
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Light, Air Bake Enamel. Both in- 
fra-red rays and hot air are used to bake 
the enamel finish on metal parts in General 
Electric's new test oven. The combination 
is expected to produce better finishes, since 
some enamels require the quick heating of 
the infra-red lamps at the start, followed by 
the lower, even temperature that the hot- 
air units can provide, The hot air is blown in, 
while 288 lamps inside give the radiant heat. 


Separator Counts Drops. A ma- 
chine that automatically separates individual 
compounds from mixtures of biological so- 
lutions, counting each drop with a photo- 
electric cell, is speeding the search for new 
medicines at Sharp and- Dohme research 
laboratories. Shown below, it makes use of 
the fact that some compounds stick better to 
“adsorbing” surfaces than others. 


i 
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Cryostat Freezes Helium. This 
super-refrigerator turns out liquid helium— 
at about -452° F.—as easily as your kitchen 
box turns out ice cubes. It now is aiding re- 
search near absolute zero (PS, Aug. ’47, p. 
77). Until development of this cryosta 
apparatus for maintaining low temperatures 
~by Arthur D. Little, Inc, and Dr. S. C. 


Collins of MIT, liquefying helium required 
a laboratory full of expensive equipment. 


Early Indian Unearthed. This In- 
dian (below) had slept peacefully for 15 
centuries—until Wisconsin citizens decided 
to build a road over his grave. A crew work- 
ing near Madison unearthed the skeleton. 
It was identified as belonging to the Hope- 
well culture, a civilization that flourished 
around 500 A.D., by Dr. Andrew Whiteford 
(center), anthropolrgist of Beloit College. 


Britain Gets Atom Buster. Able 
to fire nuclear particles at energies of a mil- 
lion electron volts, Britain’s latest atom 
smasher is shown at right being checked by 
an engineer who helped to build the giant 
machine for the Clarendon Laboratory, in 
Oxford. A step in the expansion of nuclear 
research sponsored by the government's De- 
partment of Scientific and Industrial Re- 
search, it will be used in a study of the light 
elements. These are being used because 
they are easier to break up than heavy ele- 
ments and give results that are simpler to 
understand. The new atom smasher will 
speed protons or deuterons—the central 
cores, or nuclei, of hydrogen or heavy hy- 
drogen—to the million-electron-volt energy 
and then let them fly at the target atoms. 
Studies of the y 
nuclei by this atts 
in many applications of nucleonics, 


Model Plane Lands in Lab. An 
airplane model that doesn’t look at all like 
an airplane is helping U.S, Bureau of Stand- 
ards engineers figure out how to design real 
planes that won't shake apart from the vi- 
bration caused by landings. The model (be- 
low) is a long, tapered box beam made of 
aluminum sheet. Its dimensions are such 
that its weight distribution and flexibility are 
proportional to those of a big transport, It 

as weights placed to play the part of en- 
gines, and an imitation landing gear, 

In the test (right), the model is dropped 
on a rubber “landing field”—the rubber sim- 
ulates the flexibility of the tires—and the 
forces and twists caused by the impact are 
measured with electrical instruments. These 


Ss 
are then compared with the results predicted  apitieaeeyeiall 
> 


by theoretical calculations. In that way the . ; 
theory can be corrected so that designers are |i ~~ 
able to forecast how badly a big airplane will TURBERLANOING FD 


shake when landing. 2} S- 
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Fenders enclose ‘froat as well as rear wheels 
of 1949 Nash, Elimination of cutouts formerly 


New Nash 
Swallows 
Its Wheels 


By R. P. Stevenson 


made by swinging down back cushions 
t seats, as shown at left below. Stops 
pull out from cushions as supports. 
Accessory mattress then is laid on the three 


needed to let them pivot on turns is made 
sible by setting them well inside fender li 


Ll. WAS only a matter of time until one of 
the established automobile makers put 
skirts on its cars’ front wheels to match those 
on the rear. The 1949 Nash has them, 

The first reactions of the car-hungry pub- 
lic to the new Nash models were: 

But how do you turn a corner? 

How do you change a wheel? 

For the designers’ neat solutions to both 
problems, see the accompanying photo- 
graphs, 

While the pontoon-type front fenders are 
the most obvious departure from previous 
designs, Nash—like most of the manufac- 
turers making their first real bids for post- 


cushions, as at right below. Single bed uses 
only right half of LeDlit front seat. Two-door 
sedans come with be a front seats; buyers 
elon Goo eet Dawe eee 


View from underneath shows front wheels set 
about 5 in, closer together than rear wheels to 


war business—has gone whole hog on its 
1949 Airflyte ® models, They are the fancy- 
pants Ambassador, with 112 horsepower; 
and the 600 model, with 82 hp. 

The silhouettes of both are lower than 
those of former years. Roofs have been 
dropped from 68 to 62 inches without re- 
ducing road clearance or interior headroom, 
“Lounge interiors,” contributing to the trend 
toward regarding the family automobile as 
an extra room for the home, are 9 ft. 4 in. 
long. The front seat is 5 ft. 3 in. wide; the 
rear, 5 ft. 1 in, 

Again this year, Nash is emphasizing its 
automobile “bedroom.” Drop the back of 
the right front seat, spread a mattress, and 
you've got a full-length single bed that can 
be occupied while the wheels eat up the 
highway. Drop the backs of both front seats 
and you have a full-size bed for an over- 
night stop. Unlike previous Nash models, 
the '49s have beds that can be made up 
without lowering the back of the rear seat 
or digging into the luggage compartment. 

Standard equipment on both cars includes 
the new low-pressure tires. An improved 
version of the Nash-originated Weather 
Eye® air-conditioning system provides a 
complete change of air every two or three 
minutes with the windows closed. 


COIL SPRINGS: 
ALL WHEELS) 


permit enclosed-wheel design. Company says 
this doesn’t materially affect car's stability. 


Bluntly rounded tail of new Nash has stop and 
Aircction-signal lights mounted on lower ‘edge 
of trunk lid. le > 


Inside, at left, is red light visibl 
to approaching drivers when the lid is up. 
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kirted rear 


wheel, Lower 
for easy access 


Nash is airplane-type container for 
scope 
Switch te 


introl intensity of 


Ambassador model's crankshaft has seve 
ings, adaptable to higher compressions. Cooling 
system has capsule of powder that expands with 
heat as its temperature-sensitive element 
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of simulated ass 
re used a 


monstrated in this vie 


bly line. springs 


New system of carburetion climinates feeding 
engine an over-rich fuel mixture in accelera- 
tion, Accelerator pump discharges into pas- 
sages between main jet and high-speed nozzle. 


Engine of 600 model ha: 


than last year's. Increas 
gives better balance, greater smoothness. Four- 
ring pistons reduce oil consumption and wear. 


Hotel Gets 1-Piece Baths 


One of 1,100 prefabricated bathrooms is 
hoisted into place to speed construction of 
the urentien Hotel in Montreal. Factory- 
assembled of steel and plastic, with all fix- 
tures installed, it’s ready to be bolted down 
and connected to the plumbing. 


ew Yarn Outlasts Wool 


Hene’s one rug no bug will be snug in. 
Woven from yarn made entirely of synthetic 
materials, it won't make a meal for even the 
most ravenous of moths. It won't bother 
persons who are allergic to wool, either. 

Called Adoran®, the new yam is a 
chemical composition produced by an elec- 
tronic process. In abrasion tests, rugs made 
of the yarn outlasted wool rugs of compar- 
able quality by three to one. Because the 
yarn has a hard, smooth surface, it is said 
to shed dirt and be easier to clean. 


Under Your Hat 


No man from Mais, this model-plane 
enthusiast wears his weird helmet to tote a 
radio-control transmitter. Converted from a 
football helmet, it has an aerial on top. The 
radio orders are picked up by a receiver 
under the wing of the gas-powered model. 


—_— 


Scope Aids Marksmen 

A MARKSMAN doesn’t have to squint to | 
pick out a target through this new 20-power 
spotting scope. The maker, Bausch & Lomb, 
says its 60-mm. aperature and improved 
optical system bring in a brilliant image, 
with pin-point definition, even when your 
eye is held a full inch from the eyepie 
This not only saves eyestrain but avoids the 
danger of banging your glasses against the 
eyepiece or jostling the ’scope out of align- 
ment. Less than 14 inches long, the instru- 
ment fits easily into any shooting kit. 
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Do You Know 
Your New 


Air Foree: 


Jet takes the lead in this array of new 
Force planes. See how many 

you can name, then check answers 

printed upside down across 

the bottom of the page. 


Of conventional design, this was the first 
+ six-jet- bomber in the world to be flown. 
The plane is still in experimental stage. 


‘This one you should get easily. It’s the fy Yes, i c the B-29 Superfortress, 
most famous USAF jet fighter. There's an Ys but ly 75 percent new plane. En- 
air scoop on each side of the fuselage. gines are more powerful, and range is greater. 


Called the world's largest bomber, it is J) Air for the single jet engines of these 
+ designed to carry 10,000 pounds of bombs ¥+ fighters is sucked in through the nose. 
10,000 miles. Note the six pusher props. Their speed is rated at more than 600 m.p.h. 


2, Tete should re mistaking this al 4, The Air Force is get 
propallerless ‘craft. Note’ the eight 
(eb cshavals Of thigincw long-range bomber, propelled baler (thas upeed ae 


we A single jet engine powers the world’s ] Sweptback wings again, but this time it's 
ee Hghter with twoptheck wings. It is |. a bomber with sic jt engines slong under 
designed to fly faster than 650 m.p.h. the wings. It's still in experimental stage. 


10, Uy look like a twin-et fighter, but J] This medium ease Paeiags 
there are two jet power plants in each fuselage. It is ed by four jet en- 
of this huge new bomber's two nacelles. gines that speed it along at close to500m.p.h. 
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JUND-GLASS 
iEWwER 


— 
‘CLEAR-GLASS DOT 
WITH CROSS HAIRS 


LOCK SCREW 


ADAPTER RING. 


Microscope camera weighs only 12 ounces, is viewer, film is inserted in holder (right). Shut- 
easily attached to top of eyepiece with single ter is tripped by ordinary cable release. Film. 
serew (left), Adapters permit it to fit n holder can be replaced with, some types of 
any microscope. After image is focused on standard cameras after removal of the 


Lensless Camera Lets 
Microscope Make Photo 


You can take a picture of a germ as easily 
as snapping a pretty girl with this photo- 
phic attachment for microscopes, 

Called Visicam, it has a ground. 
viewer, 2 inches in diameter, on one end 
and a single-shot film holder on the other. 
Midway between them is a two-sided, angled 
mirror that reflects the microscope’s image 
onto either the viewer or the film. 

The operator simply focuses the image on 
the viewer, then rotates the mirror in the 
opposite direction to angle the image toward <- 
the fil, A bul.in shitter permits speeds Enlarged, 1.000 tinew, microns splat 
from one to 1/100 of a second. The micro- pot contains cross hairy for sharp. focusing, 
scope’s optical system serves as the lens. Black lines help operator center image on film, 


Mechanical Finger Gives Microscope a Hand 


Tms mechanical forefinger and thumb 
can do all your own can do—and do it better 
Called the Harper Manipulator ®, it mak 
it easy for scientists to position minute, hard- 
to-hold objects under a microscope. 

Tiny specimens are grasped between two 
small pinchers, opened and closed by a 
plunger. The arm itself can be moved in any 
direction and completely rotated. Two 
screws lock it in the desired positions, 


120 roputar science» 


ee 


a = hs SSO TERS 
Truck Totes 74-Ton Shaft 


ReseMpuinc a huge cannon, a 74-ton.ro- 
tor shaft for a new generator is shown being 
eased down a hill to the East Powerhouse of 
Grand Coulee Dam in Washington. The 32- 
foot shaft, brought across the top of the dam 
aboard this multiwheeled trailer truck, will 


Fruit Goes By Trailer 


Grave pickers in a 9,500-acre vineyard 
at Di Giorgio, Calif., now save time and steps 
by loading directly into these 6-ton hoppers. 
One problem in designing them was how to 
keep a train of four or more from cuttin 
corners in turning out of tight rows. This 
was solved by connecting the two axles with 
crossed steering arms that tum the rear 
wheels in the same arc as the front wheels, 
like those of a hook-and-ladder truck. Thus 
each trailer in a train follows exactly the 
track of the tractor, 


\ 


be fitted with more than 500 tons of steel 
and copper to form the rotating part of man’ 
largest hydroelectric generator. Nine sim. 
ilar units are now operating in the dam's 
West Powerhouse. Three of the new 108,- 
000-hp. generators will be completed next 
year, three in 1950, three in 1951. Each will 
be driven by a 150,000-hp, turbine, 


Coin in Slot 
Parks and 
Delivers Car 


PS photos by Hubert Luckett 


THs scale model of a completely auto- 
matic parking garage shuffles cars the 
way a juke box files and picks out phono- 
graph records. A New York real estate man, 
William Zeckendorf, developed it for effi- 
cient use of high-priced city land. Besides 
saving labor by operating at the drop of a 
coin in a slot, it saves space by having no 
ramps or unoccupied aisles, The model, 
built to a of one inch to the foot, 
is run by control motors 


onto dolly 
time it is in th 


At entrance st: 
on which it wil 
garage. Customer can set brake and lock door, 
because no one else will have to touch his car. 
drops « coin in the slot and receives 

a token for reclaiming his car later. 


to vacant stall, There frame lowers car into 
mM i 


ar locked on dolly starts trip to automat 
lly selected stall. Dolly is first brow 
forward to transverse conveyer. 
a few inches above floor leve 
tor, There the dolly is low 
and locked. safely 


nce station to parking 


5) Cas path from ¢ 


hen customer calls. for it 


The elevator, drawn up an open shaftway 
by an endless chain, hoists the car to its pre- 
assigned parking level, There automatic locks 
leveling di hold the elevator steady 
while a mechanical arm reaches out and pulls 
the dolly onto another roller platform 


ground sp 
al of 3,94 


- ies is “focused” on watch 
to be photographed, Adhesive tape holds them 
to wooden ring, with their tails projecting over 
its inner rim, in front of studio camera 


Fireflies 
Light Photo 


AHOUGH makers of photo lamps prob- 
bly need not worry yet about competi 
tion from fireflies, those little lantern-carry 
ing beetles can be used as a substitute for 
flashbulbs in taking photographs. 

This was demonstrated for the first time 
recently in the Mississippi State College This is the picture taken by fi 
photographic laboratory at State College, dark room. 

Miss. The setup and result are shown in 
the pictures above and at right. 

The experiment left unanswered the ques- 
tion of how fireflies produce their light. All 
that’s known is that a greenish glow some- 
how results when two substances in their 
tails, luciferin and luciferase, are combined 
with oxygen from air forced through a net- 
work of fine tube 

Why fireflies light up is simple enough: 
their flash is a mating call. The male, flit- 
ting about, glows brilliantly, while the fe- 
male sits demurely in the grass and flashes 
a faint response, Result: boy meets girl, 


" 5 light is an efficient Jamy 
Males were used in the demonstration size, emits none of the & 


pictured here, 
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British Outily Sound 


Tue De Havilland 108 jet plane shown 
here recently flew faster than sound. The 
speed was not announced, but is believed 
to have been around 700 m.p.h. An experi- 
mental plane, like the U.S. Air Force's X-1, 
which has exceeded the speed of sound 
many times, the British sweptback Swallow 
differs in that it can take off under its own 
power. The X-1 (PS, Aug. '48, p. 96) m 
be launched at high altitude from a B- 


Are Lamp Aims Guns 


To make a kill, the multiple, wing-tip ma- 
chine guns of fighter planes must be 
harmonized so that their bullets will con- 
centrate on the aiming point—an enemy 
plane or ground allation, This adjust- 
ment, called “boresighting,” can be done by 
using an optical device similar to a tele- 
scope, but inaccuracies result from human 
error due to ps To overcome th 
light-ray method of boresighting has been 
perfected, using the concentrated are lamp yay ang 
developed by Wester Union for communi- ft yh y,4n4 Brae to Dorel aa 
cations during the war (PS, July '46, p. 98). assume while speeding at 300 in.pch,_ Its -50- 
‘The gadget that does it is illustrated above. cal. guns are aimed at a correcting target. 


device is shown 
muzzle of a 

. hen the projected light be 

Arrow indicates four red-button aiming points, proper red spot on target, the gun is 


lightweight. 
with Scots 


collapsible 
lite, a highly reflecting mat 
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Life-Saving Lightning 
Born in Back-Yard Lab 


A modern Zeus hurls miniature light- 
ning bolts to mark the sky 
safety for fog-bound fliers. 


Waltz, Jr. 


RILLIANT flashes of man-made light- 

ning, born in a back-yard garage, are 
now guiding planes to safe landings at 
America’s foggiest airport 

Produced by a row of cigarette-size 
lamps, the boltlike streaks of light pierce 
the soupiest weather to lead planes to the 
landing strip at California's Landing Aids 
Experiment Station near Arcata, Soon they 
will be assisting giant air liners into New 
Yo International Airport at Idlewild. 

Designed to help take the blindness out 
of blind landings, the new all-weather ap- 
proach syste Westinghouse develop- 
ment—uses of the world’s brightest 
lights and 34 neon lamps. Arranged alter- 
nately in a long line stretching out from the 
end of a runway, the 69 lamps flash on and 
off in rapid succession to form a vivid rib- 
bon of light that is visible at 1,000 feet 
through zero-zero fog. 

Viewed from the air, the lights start ap- 
pearing near the inner radio marker to 


pad to 


By George 
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port flashes 


a brilliant pointer 1,000 feet in 
help guide blinded pilots safely in 


which pilots are guided by the 
instrument landing system (ILS) 
that marker they dart, like a guiding fin 
toward the beginning of the runway, One 
over the radio marker, pilots simply follow 
the lightninglike streaks into a landing 

The new lighting system itself is in im- 
portant news item (PS, July ’47, p, 133). 
But the dramatic story behind its develop- 
ment is even more intriguing, particularly 
to the home experimenter. 

Four things made the new all-weather 
approach lighting system possible: a new 
brilliant light called the krypton lamp, the 
stubborn curiosity of a scientist, a garage 
laboratory behind the scientist's home, and 
the cooperation of his family, friends, and 
the neighborhood kids. 

During the war, Bill Pennow, a Wes 
house researcher in Cleveland, spe 
normal working hours thinking up new and 
better searchlights for the Navy. As his 
experimental work with light beams pro- 
gressed, he became fascinated with the 
problems of sending light through der 
fog. He wondered just what kind of light 
was needed to pierce the heaviest weather 

Working with pencil, paper, and slide 
rule during his spare time, Pennow rooted 


In his garage laboratory. Westinghouse’s Bill 
now worked stubbornly to discover the new 


out some of the mathematical answers to 
the problem. First of all, he decided that 
to punch light through the kind of ground 
fog that ties up airports he would need 
something like 1,000 times more light than 
was obtainable from any lamp commer 
available at that time. He also de 
that what he needed was not just light, but 
lightning, 

Bill Pennow found his lightning source in 
a special super-light developed by West 
house research engineers, during the war, 
for night aerial photography. The lamp’s 
slender quartz tube is filled with krypton, 
one of nature’s rarest gases, When a surge 
of high-voltage electricity from a miniature 
artificial-lightning generator is discharged 
through the gas, the lamp flashes with a 
brilliance of 9,000,000 candlepower per 
square inch—nine times greater than that 
of the sun! It literally produces a flash of 
man-made lightning lasting 17 millionths 
of a second, or about 1/10 as long as a flash 
of nature’s lightning, 

Pennow was confident that the krypton 
lamp’s flash would penetrate the thicl 
fog. His next problem was to find out what 
effect such a powerful light might have on 
a pilot’s eyes. Would the brilliant flashes 


lighting system. Neighborhood kids v 
ing guinea pigs in tedious eye-reaction t 


blind him? Or would they help him to 
grope his way down through heavy weather 
Text books and the reports of earlier e 


periments proved of little help. Most mi 
terial on the subject was vague. No one 
had ever thoroughly investigated — the 


physiological effects on the human eye of 
short changes in light intensity. 

Bill took that problem out to his private 
two-car garage ck of his house, Garden 
tools, old tires, and odds and ends of stored 
furniture were cleared out to make way 
for homemade laboratory gear. He set up 
various types of flashing lights. He installed 
optical test instruments and_ sensitive re- 
cording equipment 

For his human guinea pigs he called on 
his family and his friends and rounded up 
the neighborhood youngsters, Few visitors 
to the Pennow home during those days 
escaped without a visit to the Pennow 
garage-laboratory to have their eyes checked 

gainst the effects of Bill's flashing lights, 
More than one local teen-ager gave up 
some of his play time to look at a flashing 
light while Bill Pennow slowly increased the 
length of the flashes until the youngster 
blinked. 

Working with his homemade equipment 
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Heart of lighting system is krypton lamp. 
Here Pennow, works on one of the original 
models, Lump's fash lasts only. 17-mallionth 
of a second, is nine times brighter than sun. 


in his back-yard laboratory, Pennow learned 
some amazing things. He found that no 
light can flash fast enough to avoid de- 
tection by the human eye. Even light 
pulses as short as a millionth of a second 
are perceptible, 

But more important, he discovered that 
when eyes are adapted to darkness—as a 
pilot’s are at night—the iris refuses to re- 
spond to any change in light intensity 
shorter than 1/1,000 of a second. In other 
, he found that the normal eye can 
look at the most brilliant flash of light with- 
out the iris shutter closing or the eye being 
harmed—if the flash is brief enough. 

Out of these home-laboratory experiments 
grew the combination of krypton plus neon 
lamps for the new Westinghouse approach- 
lighting system. 

A little over a year and a half ago, Pen- 
now was able to put a condensed version 
of the new lighting system to extended tests. 
He and his fellow engineers installed a six- 
light unit along the approach to one of the 
runways at Cleveland’s Municipal Airport. 
On more than one occasion since, the short 
lightninglike streaks made by this experi- 
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"s reflector is biggest part of unit. Kryp- 

ton lamp itself, scarcely visible in the center, is 
ly four inches long and no thicker than a 
fountain pen. The system uses 35 such units, 


mental installation have saved lives by 
guiding fog-bound fliers to safe landings. 

‘At Arcata—a spot plagued by the worst 
fogs in the anion full-size version of 
the approach-lighting system is now getting 
a thorough testing made the toughest con- 
ditions. 

Mounted in special reflectors, each of 
the 35 krypton lamps in the system can 
give off a flash of 3 1/3 billion beam candle- 
power—equivalent, during its brief interval, 
to the light from 50 million 60-watt house- 
hold bulbs and brighter than the brightest 
searchlight ever built. Arranged alternately 
with the 34 “blaze” neon lamps in a long 
line extending out from the end of the run- 
way for two-thirds of a mile and fired in 
rapid succession 40 times a minute, the 
lamps create a brilliant animated pointer. 

The krypton lamps are flashed at their 
full power only during conditions of zero- 
zero visibility. When the fog is light and 
there are no low clouds, so much man-made 
lightning would be wasteful and a nuisance. 
In clear weather, the krypton lamps can be 
stepped down in brilliance to as low as 
1/3,300 of their full flashing power. Or 


LIGHTS 


The 35 krypton lamps, alternating with 34 
neon “blaze lamps, are mounted on a. 2/3- 
mile-long pier stretching out into the water at 
the Idlewild Airport, Spikes on top of the box: 


they can be turned off completely in favor 
of the less brilliant neon units, which can 
be used as flashing or steady-burning lights. 

Not long ago, an Air Force C-54 trans- 
port plane developed engine trouble near 
Cleveland. The pilot, in touch with the 
Cleveland airport by’ radio, received the 
grim news that the ceiling there was little 
more than 300 feet. Nevertheless, he de- 
cided to attempt a landing. After three un- 
successful attempts to find the field, the 
pilot was on the verge of turning away to 


like lamp housings help keep birds away. 
Sketch shows how ribbon of lights, which flash 
on and off in rapid succession, leads storm- 
Blinded pilots right to beginning of runway. 


risk a search for better weather when the 
airport personnel turned on the field’s in- 
strument landing system and the Westing- 
house experimental lights, 

On his next try, the pilot followed the 
ILS signals toward the airport and then 
picked up the flashes of the six brilliant 
lights. Safely on the ground with his crew 
of seven and 32 passengers, he told ob- 
servers that he “never would have made 
it” if it hadn’t been for Bill Pennow’s man- 
made lightning. END 


Inhalator Kills Germs 


You can inhale penicillin just as easily as 
pipe smoke with this clear-plastic Aero- 
halor®. Inhaling, as diagrammed at left, 
forces a tiny metal ball up a curved track 
until it strikes a sifter container filled with 
the powdered drug. This jars a small 
amount of the powder out of the sifter, and 
the air stream carries it into the nose, throat 
and lungs. Made by Abbott Laboratories 
for treatment of these areas, the inhalator 
has interchangeable nose- and mouthpieces. 
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Cords, strung through eyelets in top 


and bottom of spring casing, are led 
out of mattress through large but- 
tons, indicated by arrows at right. 
At desired tension, cords are wound 
around buttons to hold them tight 


Adjustable Mattress Tailors Bed to Sleeper 


Each half of the mattress has two sets of 
cords, one near the head and the other the 
foot, running through the spring casing and 
leading out openings in the side. Tightening 
the cords compresses the springs, increasing 
the firmness in each area as desired, 


your half of the bed hard while’ 
her side soft, you can both 
have your way with this new Sleep Selec- 
tor ® mattress. And if you like the head of 
the mattress firmer than the foot, or vice 
versa, you can arrange that, too, 


Ir you li 
your wife Ii 


Freezer Gets Heater 


To xeep refrigerators from “sweating, 
U.S. Rubber has developed a heater that 
warm enough to prevent 
out affecting the tempera 
ture inside. Simply a strip of electrically 
conducting rubber (top photo), it serves as 
a resistance element without wires. The cut- 
away (bottom photo) shows it installed, 
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Its Done with Mirrors 


A system of mirrors lets this new Bell and 
Howell microfilm recorder photograph both 
sides of a document at once, placing them 
side by side on 16-mm, film, An automatic 
feeder runs 250 documents through a min- 
ute—twice as fast as in present recorders, 


Nut Locks on Screw 


Ir you can’t reach 
behind a panel to put 
on a nut, just push 
through a Snap Nut ®, 
Screws, No. 8 or 10, 
spread it apart, lock- 
ing both screw and 
nut in place, 


This large, precision test model of a twin-jet nacelle may point way to bombers of the future, 


Aero Lab Is Crattsman’s Dream 


Os tidal flatlands south of San Fran- 
cisco is a laboratory equipped like a 
workshopper’s heaven. Here, wood and met 
al are worked with a precision that even 
watchmaker would consider finicky. Here, 
the craftsman is king. 

The Ames Aeronautical Laboratory of the 
National Advisory Committee for Aero- 
nautics, at Moffett Field, Calif., has the tools 
to do this kind of work. It to have. For 
this laboratory creates model airplanes and 
parts for the delicate tests that tell engi- 
neers how real planes—long before they are 
ever built-will perform. 

The models, accurately scaled with pre- 
cise skill, are put into wind tunnels and bat- 
tered with man-made hurricanes of speeds 
from a few hundred miles an hour to those 
far beyond that of sound. Some of the de- 
signs tested will never get off the ground. 
Others, surviving the smash of repeated 
trials, will turn up in airplanes in the months 
and years to come. 


Many kinds of materials are used in the 
Ames model-building laboratory-workshop. 
The pin-point noses of fuselages are some- 
es made of plastic, ‘Wings are occasion- 
lly machined from solid steel. Tough Cen- 
1 American mahogany is an old shop 
Often wood, easily contoured, is 


t 
stand-by. 
built around a steel framework for strength, 

The laboratory's super-workshoppers meet 
problems that the average model maker 


never encounters. Yards and yards of tiny 
copper tubing, for instance, must be em- 
bedded in the models to record vital air- 
flow information, Wing edges must be 
ground razor-sharp to explore the mysteries 
of supersonic flight. To come as close as pos- 
sible to the real thing, some models are built 
large—only a few times smaller than the 
huge, full-scale planes they represent. 

On the following pages is pictured the 
birth in model form of an engine nacelle for 
a new jet bomber—from its conception in 
clay to its wind-tunnel baptism, 
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ne-fifth actual size 
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nrolling Logs 
or Plywood 


By Thomas E. Riley 


HE ancient Egyptians made the first 
plywood from thin, wide boards sawed 
laboriously by hand from the center sections 
of large logs. Now most plywood veneers 
are cut by big rotary peelers that literally 
unwind a log like a roll of wrapping paper. 
Basically, plywood is a layercake of lum- 
ber and glue, with three, five, or seven 
layers of veneer. Douglas fir peels best, is 
used in 96 percent of all softwood plywood. 
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The backbone of modern plywood is its 
glue. Ordinary interior plywood uses a 
casein or soybean-base glue. Exterior ply- 
wood uses a phenolic-resin glue that forms 
a waterproof bond stronger than the wood 
itself. 

In huge, modern mills like the Cascades 
plant at Lebanon, Oregon, where these 
pictures were made, America is rolling out 
2.1 billion square feet of plywood a year— 
enough to encircle the equator in a con- 
tinuous strip nearly 16 feet wide. 


< 


f an inch thick. 
just before it 
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POWER GENERATION PLANT 


A power pl 
(for NUclear xy) by. its d Disp! 
make not only vity, but also chemicals how the pkint will serve an entire nity. 


How Industry 
Plans to Put 
Atom to Work 


find the practical uses so often predicted for 
it were shown in models in a ree 
York exhibit, Displays covered 1 
plications of radioisotopes and hi 
generators as well as nuclear power. 


phates by counting rays from isotope under belt, 


Invisible labeling is provided by isotopes used — Flo ne radi apsule makes liquid 
with model shown below, ‘Trave of radioisotope — gauge in_another Alli Imers model, Meter 
teded to some metal slags takes meter needle fells height of liquid In tank fram the intensity 
swing when these slugs pass under detector. of rays reaching the detector tube over tank. 
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Since 
from 


motor 


‘COUNTER-RECON 
SPRING 


BRAMMER MOTOR 


LOADING 
MECHANISM 


answer to suicide dive- 
new 3-inch antiaircraf 
that is reported to fire more than 150 
high-explosive shells a minute, Designed 


‘GUN BARRELS 


BLEVATING 
POWER DRIVE 


to replace the Bofors 40-mm, gun used 
close-in attacks in World War II, 
s twin barrels each 150 inches long 
automatic loading mechanism. 


it 
and an 
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New Toy 


N STRIDE with the rising bi 
U.S. toy ma 


rs are setting another pr 
duction recor r. Sales 
booming all ye ich their an- 
nual peak in the month from Thanks 
giving to Christmas. At the present pace 
they will climb to a total of $300,000,000 
for the year—$50,000,000 over 1947's 
mark. Here are some of the newer toys 
now on the market. 


Make-believe eiectric shaver buzzes realis- 
tically. It has a wind-up motor and rubber 
vacuum cup on the cord to “plig” into any 
wall.” Maker is Ideal Novelty & Toy Co. 


140 rorutar science 


Other toylar ters 
boxes, made by the Ne 


by M: n inflated toy 
sa football tackling ‘dummy. 


ual Frnehauf 
th-Miller toy trucks, 
has die-cast frame, 


€ 


crete Pipe Is Tough 

‘Tue oil-well ¢ shown at right, made 
of conerete spun around a reinforeing fr 
work of spiraled steel rods, saves nine- 
of the metal used in conventional cast 
With the superstructure revolving at 3,000 
r.p.m, as concrete is shot through, centrif- 
ugial force causes the cement to set with v 
usual compactness, making it nonporo 


The inve Charles E. Knox, of T 
Okla,, claims that the casing also resists cor 
rosion, The photo above shows a special 
grappling hook used for handling the pipe 
and lowering it into an oil well. 
Machine Aids Timbering E 
Tue crossbars and side posts that support | PS 


coal-mine shafts are erected more q 
and safely with this timbering mitchi 
veloped by the Baker-Raulag Co., 
land, At right is shown the hy. 
operated swinging boom that holds cross- 
bars against the mine roof while posts 
cut to length by a circular saw mounted on 
the hine, as illustrated below. This 
photo has the boom lowered to ey the 
saddle in which crossbars are held. i 


not shown, carries bars, posts, and fares bios: 
a 
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Midget corpse sprawls amid fi 


Dolls Die for 
Crime Doctors 


By William Gilman 


HEY’RE teaching murder at Harvard— 
but the victims are dolls, and so are 
the killers. 

These 6-inch actors populate a pigmy 
world of violence called the Nutshell Studies 
of Unexplained Death. Their re-enactments 
of crime are used by the university’s Depart- 
ment of Legal Medicine to teach medical 


It to seale for study at Harvard Medical School. 


students and visiting coroners and detectives 
how to solve strange cases of sudden death, 
One of the models, “The Case of the 
Hanging Farmer,” looks clearly like a sui- 
cide, A man’s body is hanging at the end of 
a rope in the barn, But the real answer is: 
an accident. The farmer just wanted to 
frighten his wife, with whom he had been 
quarreling. He had never intended jumping 
off the orange crate on which he was stand- 
ing, with noose around his neck. But his 
weight was too much for the crate’s slats. 
The broken crate gives the clue, 
y, her model is a double Scene 1 
shows a murdered man on the living room 
floor. Scene 2 depicts the room 45 minutes 
later. A dumb-cop doll is loafing in the 
doorway, watching the wife doll sweep up. 
They've already carried the body to a couch, 
violating the principle that nothing must 
be touched—especially the deceased person 
—before the medical examiner arrives. Cure- 
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Murder scene is constructed in minute detail 
for Harvard course to teach medical examiners 
how to spot clues in cases of unexplained death. 


ful eyes can spot 31 changes in the room 
between scenes, 

The dolls and the stage sets in which they 
live and die are the handiwork of Mrs. 
Frances G, Lee, an elderly woman with a 
nimble brain and deft fingers. Since their 
purpose is to teach students that nothing 
can be taken for granted, Mrs. Lee has to be 
mighty careful herself, In painting a dead 
doll’s face, for instance, she has to know 
the exact difference in color between the 
cherry-ted of carbon monoxide poisoning 
and the various shades of purple that an 
ordinary corpse will acquire. 

To provide every detail, Mrs. Lee’s models 
are as realistic as life and death. One of 
them shows a house and basement, A tiny 
bulb inside the furnace makes it glow. 
There’s even a mouse—made from half a 
pussy willow rubbed with soot—caught in 
a trap. Heel dents in the floor, cigarette 
butts, whisky bottles, powder ’ burns—all 
are on the scale of an inch to the foot, to 
match the 6-inch dolls. 

‘A skilled carpenter, Ralph Mosher, is 
Mrs. Lee’s only helper. He uses nails made 
from needle points. To build a barn, he 
needed weathered boards and went to a 
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boule for scene of fatal brawl is 


Tiny w 
compared by Mrs. Frances G. Lee with the real 
one she copied. Scale is one inch to the foot. 


real barn for them, He carefully sliced off 
the inside and outside layers of the one-inch 
boards, threw away the middle, cemented 
the two layers together—and had weathered 
barn lumber 1/12 of an inch thick, 

‘The hardest work, Mrs. Lee says, is killing 
dolls properly. Made of bisque, they are so 
hard that they can be cut only with a dia- 
mond saw or dental drill. To make a murder 
victim sprawl naturally, slabs are sawed 
away at the shoulder and waist, and a pocket 
is cut into the mattress or floor, Threads 
from the arms, legs, and head are fastened 
undemeath to produce the correct rigor 
mortis, : 

Mrs, Lee dedicates her Nutshell Studies 
to the proposition that we'd sleep easier if 
the law convicted more killers and pestered 
fewer innocent persons, Her models are 
booby traps driving home the lesson that a 
sleuth mustn’t jump to conclusions. She tells 
of the hospital patient who died and was 
written oi: as a meningitis victim, until the 
medical examiner took a hand. He found 
meningitis infection all right, but found also 
that the bacteria had entered through a tiny, 
unnoticed wound—the real cause of death 
The man had been stabbed with an icepick. 
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HEN Alfred B, Bennett decided he 

would like to fly between his home and 
his job at an airport several miles away, in- 
stead of driving, he faced a problem. 

His how Katonah. N. Y., had a 
front yard about 500 feet lo In a pinch, 
that Was enough space to take off. But trees 
at both ends were too high to clear. Worse, 
the yard ran downhill, Worse still, it had 
rolling grades of 1 percent 

Yet the trip between home und office 
took him 40 minutes by car. With a small 
ne he could make it in $ to 12, depending 
n the wind, And today he does, summer 
and winter, whenever the weather is good. 

These pictures show how he solved the 
problem of a front-yard airport—but it's a 
trick only an extra-good pilot could pull off! 


nper of 
family car and driving forward as the plane is 
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over a stake always takes off up hill. 


Aeronca Ch 
wood blocks 
gear and loops rubber shockeord arow 
Tension on cord holds blocks in place, 


When chocks are jerked from under wheels, 
pull of cord helps engine flick plane into air in 


£ Ce st 
After taking off at 40 m.p.h.. pilot holds the 
plane’s nose down for a couple of seconds to 


less than 200 ft. Release of tension on cord 
then lets the blocks drop from landing gear. 


more flying speed, Then he pulls up 
ply just in time to clear the trees. 


‘BONE UNDER TEST 


‘OPTICAL 


‘OUR bones are twice as strong as 
hickory wood and 10 times as flexible 
as steel. So says the Navy, which has 
been testing human bones at the Na- 
tional Bureau of Standards in Washing- 
ton with the apparatus pictured above. 
‘A piece of bone, machined to cylindri- 


You’re Tougher Than You Think 


= 


cal shape, is being squeezed in a hy- 
draulic press. The operator peers through 
the telescopelike viewer to measure its 
shrinkage as the pressure mounts. The 
aps at about 23,000 Ib. per sq. in. 
Such tests will aid in designing safety 
devices for planes and ships. 
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Station Wagon Glows in Light 


Tuene’s little chance of an approaching 
driver smacking into this station wagon at 
night, It stands out clearly in the light 
from another car because of a reflective 
sheeting applied over the wood panelin; 
Previously used on traffic signs and lice 
plates for better night visibility (PS, Jul 
’48, p. 138), this sheeting now is available 


Mask Sharpens His Aim 


Trius practice mask sharpens a football 
passer’s target eye by making him pick out 
a receiver at a glance. The inventor, Prof. 
Hoyt L. Sherman of Ohio State, here shows 
how a tug on a string lifts the face flap to 
give Quarterback Pandel Savie a fleeting 
glimpse of his field. As the flap drops, 
Savic must throw without a second look. 
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f Approaching Car 
eral colors and can be printed to look 
like any surface, You thus can put it on any 


vehicle without changing the daytime 

pearance (inset photo). The sheeting, 
called Scotchlite ®, is an adhesive plastic 
film impregnated with tiny glass beads that 


reflect light back to its source without glare, 
It comes in rolls, like wallpaper. 


al ee os ~— 

Fork Prong Saves Back 

Brtep as a lazy-man's spading fork, this 
new garden tool was displayed recently at 
an inventors’ exhibition in Paris, A a 
and-roller hinge holds its metal prong 
against the ground while the fork is pushed 
into the earth. The prong then serves as a 
fulcrum on which the fork handle operates 
as a lever to pry out a bite. 


Ju the talking refrigerator, amuses th 
patrons of a St. Louis department store, Junior 
can walk, dance, open and shut doors. His bow 
tie also lights up—for pretty girls only 


Junior's works are visible from back, Radio 
e Bottles below contain com- 
<1 closes doors. 


Technician at hidden console is Junior's voice 
nd brain, Dial under right hand controls doors. 
arphones report spectators’ remarks picked up 

by microphone concealed over the display. 


Trick Refrigerator Talks 


F YOU'RE looking over a refrigerator in 

a store some day soon, and its doors fly 
open and its shelves slide in and out while 
it says, “Hiya, bud”—don’t run or even walk 
to the nearest exi hat’s just Junior 

Junior is General Electric’s talking re- 
frigerator, now on a tour of home appliance 
displays. Except for his big rubber head, 
he looks like a standard box. But he can 


talk, open his own doors, and even waltz, 

The one thing Junior can't do is keep 
food cold. His freezing unit has been re- 
placed with seven radio receivers, several 
motors and electronic devices, a loudspeaker, 
and a system of solenoid switches, An opera- 
tor at a console concealed nearby furnishes 
Junior's voice and pushes the buttons that 
put him through his paces. END 
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Margin aligner attaches to carriage of most 
standard  typewril Here, cord on roller at 
end of justifying lever is threaded through a 
notch numbered for colunn width you want. 


Typewriter Slips 
On Purpose 


‘OW you can type copy with an even 

right-hand margin—handy if you want 
to reproduce it by photo-offset—right on your 
regular typewriter, This device, attached to 
the carriage, varies the space between let- 
ters and words to make each line the ‘ight 
length, It works by letting the typewriter 
carriage slip just the right amount each 
time a key is struck. 

Copy is first typed to within four spaces 
over or under the desired width. The 
amount each line must then be stretched or 
shrunk is found by laying a transparent 
le over the draft copy 

On a second typing, the Marginator ® is 
used, The column width for the entire piece 
of copy is first set by threading a cord 


Mysore 
4 SPACING RACK; 


CONNECT 
1) 
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View (below) of device from underneath shows how slot in spacing rack lets it slip sideways, 


Second adjustment is made by sliding shorter 
lever to amount each line must be expanded 
or shrunk, You have ulready found this by meas- 
uring draft copy (top) with transparent scale. 


through one of a row of notches, Then, for 
each line, the space indicator is set for the 
number of adjustment units needed. 

These two adjustments affect the move- 
ment of a cam, at the end of the justifying 
lever, that sets the tension of two springs. 
These springs govern how far the toothed 
spacing rack under the carriage will slip to 
the left or right in its slot during the typing 
of each line—and, thus, the length of the line. 


REVOLVING. 
CRANE HOUSING 


Crane Gets Safe Ladder 


Tue workman in the picture above is 
climbing into a 25-ton Navy crane on a new 
safety ladder. One caged section is attached 
to the crane’s stationary base; the other, to 
the revolving housing. ‘The man can mount 
from one to the other only when they are 
aligned and in sight of the crane operator. 
This ladder replaces the installation shown 
at right. With that, several men had been 
injured when the crane swung against them 
while they were trapped between the lower 
ladder and upper stairway. 


Mangs 3-Pie 


A anger, shown be- 
low, solves the problem of how to hang 
your trousers on the same hanger with your 
vest and jacket without knocking them off. 
Its separate rods for both the vest and trous- 
ers simply lift up until you need them in the 
natural order of undressing. 


ee Suitin I 


STATIONARY 


- MATFORM WHERE 
(fete ree are 
ho 


INSTALLATION 
NOW REMOVE! 


Mop Scrubs and Rinses 


Tus garden-hose attachment (below) 
speeds washing « car or windows by rinsing 
as it scrubs. The mop can be replaced with 
a jet spray for sluicing sidewalks or a pres- 
sure breaker for irrigating plants without 
stooping. The complete set, called Prac-ti-cal 
Water Sweeper ©, sells for $2.95. 
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N APRIL Ist, 1946, 54-foot waves 

swept in without warning on the Ha- 
waiian Islands. When the waters withdrew, 
as shown above at Kahuku airfield, they left 
178 dead and $25,000,000 damage. 


Sketch below shows how sea-wave detector 
works, Air pressures slowly built up in the well 
by. normal tides escape through tiny breather 
valve, This valve cannot handle pressures 
caused by the comparatively rapid rise and fall 
of water level characteristic of seaquake waves, 
‘Thus blocked, these cause a rise and fall of 
mercury in U-shaped tube, sounding alarm 
when terminals make contact through mercury. 


HOLE ADMITS 

SEA WATER TO WEL 
BUT DAMPENS EFFECT 
OF WIND WAVES AND] 


Such huge waves are caused by earth- 


quakes in the sea floor, Racing across the 
open ocean at 600 m.p.h, the seismic waves 
flatten out so that they pass ships and air- 
craft unnoticed, Only when they hit shal- 
low water do they rear up—and smash down. 

Now, however, the U.S. Coast and Geo- 
detic Survey is planning to spot these mon- 
sters at birth. First, seismographs, spotted 
at strategic Pacific points, will pick up any 
submarine quake. Coasts near the quake 
will be alerted by radio. In these areas the 
new wave detector at left will sound the 
alarm when the sea movement that runs 
ahead of the main wave is felt. This move- 
ment, in which the water rises several feet 
in a few minutes, frequently goes un- 
noticed, but arrives at least 17 minutes 
ahead of the quake wave. This gives peo- 
ple near the wave alarm barely enough 
time to run for the hills. Flashed to the 
earthquake center at Hawaii for broadcast, 
however, the warning gives exposed areas at 
a distance several hours to evacuate their 
coasts and send ships to sea before the 
death-bearing wave arrives, 


This map of the Pacific shows where the 
warning detectors now under development might 
be installed, Such a system would alert the 
Hawaiian Islands hours before sea waves struck. 


|AN FRANCISCO 
B moway sano © a 
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WAKE ISLAND 


le HAWAIIAN ISLANDS 


mercer ree 
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Navy's mobile laboratory unit takes instruments right out to pits where rockets are tested, 


Lab-on-Wheels Speeds Rocket Tests 


HE Navy can now take a complete lab- 
oratory right out to the rocket test pits. 
Inside a specially built truck and trailer, 
instruments and photographic processing 
equipment turn out a full report on rocket- 
motor experiments—within a few minutes 
after the firing is over. They start working 
at the push of a single button. 
Because of the noise and danger, the test 
pits are generally located some distance from 


Rocket motors are tested in shelter or pits 
made of heavy concrete. The motor being fired 
above is held in a specially designed dyna- 
mometer, which measures its power output. 


Signals from dynamometer, pressure pickw 
and other instruments are fed to multi-channel 
oscillographs inside trailer (below) and record- 
ed on film. Films are developed in darkroom 


any permanent building. Previously, instru- 
ments were set up on the ground near the 
pits, and their records—usually on photo- 
graphic film—had to be carried to the near- 
est laboratory before results were known. 
Now the whole job is done right on the spot, 
with considerable saving in time and effort. 

The mobile unit, designed and built at 
the Naval Gun Factory, in Washington, 
now carries everything needed, 


on tall stand detects press 
variations at istance from rocket flame, Other 
instruments measure temperatures, 

ergy, sound energy, shock waves, torque, etc. 


built in trailer. Results are expected to explain 
how to use gases to launch rocket, how to vent 
gases from the launchers, and how the rocket 
last affects outer surfaces of aircraft. 


“\ 


Light Plane’s Wheels Fold. Re- 
tractable landing gear, unusual in a low- 
priced plane, is shown in operation, at left 
above. as the new four-place, all-metal 
Atlas takes off. The plane also has a con- 


trollable-pitch propeller. Its large tail as- 
sembly increases controllability. The photo 
at right shows how large doors provide ac- 
cess to front and rear seats, The 170-m.p.h, 
plane sells for $2,995. 


Meet Britain’s Biggest. Out of its 
hangar for the first time, the 130-ton, 
$24,000,000 Bristol Brabazon I is nosed into 
position for calibration tests of its instru- 
ments. The land-based giant is 175 ft. long 
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and has a wing span of 230 ft. Powered by 
eight reciprocating engines, it is scheduled 
to fly this month. Eventually, it is to have 
eight jet engines. The plane, one of two on 
order, will carry 100 passengers. 


Plane Snaps Shock Waves. As 
turbulences approaching the speed of sound 
rush through the air channel shown above 
on the wing of an F-51 Mustang, they in- 
terfere with parallel beams of light. The re- 
sulting patterns are photographed by a cam- 
era in one of the fairings forming the chan- 
nel. By using this adaptation of Schlieren 
apparatus, NACA engineers at California's 
Ames Aeronautical Laboratory hope to learn 
more about making airplanes fly faster than 
the speed of sound. 


Tilting Wings Aid Flight. Faster 
take-offs and slower landings are made pos- 
sible by a wing-root pivoting device that 
tips up the wings of this British Vickers 
Viking Seagull amphibian. For cruising and 
high-speed flight, the wings are returned to 
their normal angle. Designed for spotting, 
training, and air-sea rescue, the plane is 
powered by a Rolls-Royce Griffon engine 
that drives counter-rotating propellers. 


Tubes Marked Permanently. 
This tubing installation, buried inside a mod- 
em commercial plane, shows each tube iden- 
tified by a new permanent plastic sleeve. It 
was developed by the Glenn L. Martin Ci 
to replace an adhesive that sometimes soft- 
ened and came loose, Colors of the sleeves 
e contents of tubes; printing on them 
tells the direction of flow and where it goes, 
The bottom photo shows a worker sealing 
one of the new plastic sleeves with acetone 
from a hypodermic needle 


Tank Serves as Fire Truck. 
Completely equipped for fire fighting and 
rescue work,. this remodeled tank carries 
grappling hooks to drag fuselages out of 
flaming gasoline, pneumatic saws to cut 
through metal, and foam-fog spray to pro- 
tect personnel in burning planes. Other 
equipment on the vehicle, developed by the 
Air Force’s All-Weather Flying Center, 
includes searchlights and two-way radio, 
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molten steel, con- 


machine in 75-foot tower makes 
u task that has required. the 
viest machinery of the steel industry 


New Machine 
Simplifies 
Steel Making 


RADICAL new machine in a little six- 

story building at Beaver Falls, Pa., re- 
cently filled its first commercial order—45 
tons of steel billets, 

It turns molten steel, for the first time, 
directly into semifinished shapes, When 
they leave the mill, they are ready for con- 
version, by light rolling, into sheets, pipes 
and tubes, plates, bars, or wire. 

For small-scale steel making, traditional 
it require the steel industry's might- 
y are eliminated. There’s no 
pouring ingots weighing several tons apiece; 
no heating them in “soaking pits”; no send- 
ing them crashing through the rolls of 
monster blooming or slabbing mills to knead 
them to shape. 

Thus is realized a century-old dream of 
steel makers—continuous casting. It has 
been only a dream up until now because of 
the nature of steel itself: the high heats re- 
quired, the tendency of slag to mix with the 
metal, the erosion of the equipment, After 
six years of research, Republic Steel and the 
Babcock and Wilcox Tube Company say 
they have licked the problems. 

They have found a way, for example, to 
the cooling rate in the mold more 
and have introduced argon gas 
above the liquid metal to prevent oxidation, 

The new machine is actually a vertical 
production line, Molten steel from the com- 
pany’s regulir electric furnaces travels in 
a ladle to the top of the tower. There it is 
emptied into a holding vessel heated by 
electrical induction, then pours into the 
open upper end of the tubular mold. 

Descending through the water-jacketed 
mold, the metal emerges at the bottom as a 
solid stick. Th sized and drawn down- 
ward at a controlled rate by pinch rolls. 
Finally an automatic torch cuts the cast 
stick into uniform lengths. 

Using the new process, little plants can 
now produce steel billets and slabs on a 
small scale at low cost and capital outlay— 
decentralizing the industry and adding their 
output to that of Big Steel. 


SEMIFINISHED 
PRODUCTS: 


STANDARD bested 
PROCESS iow. 
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ains with pockets. Many over-the- 
Popular Science will poy $5.00 Yor each one pub- ub showers are bu h only one soap holde 
Fopuler § ssach,ane pub | tub showers are built with only one soap holder. 


soar A flapped pocket on the curtain would hold 
other soap and a brush.—Mrs. T. J. Bianchi, 
Elmhurst, 


z bell for cars. This could operate 
off a switch set in the doorframe. If you got 

to leave your car with the ignition, lights 
adio on, the warning would sound.—Donald 
Smith, Belle Vernon, Pa, 


‘uel cans with transparent tops. It large oil 
and gasoline cans had clear pl you'd 
never have to worry about o\ x whe 
you were filling them.—Theodore Kapka, Ch 
cago, Ill. 


Finger guards for housewives. Slip-on guards 
of light leather or plastic would save a house- 
wife's fingertips when she has to use the grater 
for fruits, vegetables, or other food.—Mrs. G. 
Olshenske, Pittsburgh, Pa. 


Telephones with pencil holders. Telephones 


could be made with a groove down one or both 
sides to hold pencils. Then a pencil would 
ways be handy when and where you needed 
—James Wilson, Manhattan, N. Y 
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Needle Threaders Save Eyesight and Tempers 


Avy man who has ever sewed on a but- 
ton knows that the toughest part of the job 
is getting the needle threaded. That's easy 
now, with one of these new devices to do 
it without strain on your eyes or temper. 

The essential parts of both threaders are 
a hole into which the needle is dropped 
with its eye down, a slot to slip the thread 
into, and a tiny hook that reaches through 
the eye and then pulls the thread through 
as it is withdrawn. 


The threader shown at left above, made 
by the W. C, Burroughs Co., of Wilton, 
Conn., measures 3 by 3% by 3 inches, and 
has a sharp-edged piece of metal at the side 
for cutting a length of thread off a spool. 
Its hook is operated by pushing a button, 

The threader at right above, only 11/16 
in, by % in,, has its hook on the end of the 
push-pull lever seeu near the right fore- 
finger of the user, A. E, Edwards, Inc., of « 
New York City, makes it, 


Folding Cribs Ease Traveling with a Child 


Erruer of these two portable cribs sim- 
plifies the problem of taking Junior with you 
on overnight trips. Both can double as play 
pens as well as beds. 

The Sleepy-Tot ®, shown at left, is noth- 
ing more than a frame with hooks and ad- 
justable straps to hold it to any bed. Hinges 
at the corners and in the center of the end 
frames let you fold it flat by pushing in the 
ends, The straps then make a handle by 


which you can carry it with one hand. The 
crib weighs only 8 Ib. and retails for $10.95. 
The Travel Crib®, above, opens out in 
45 seconds from a 29-in. suitcase (right). 
The carrying case then forms the bottom 
of the bed and supports a mattress 48 in. 
long and 29 in, wide. For use as a play pen, 
the crib is lowered to the floor by folding up 
the legs. Made of plywood, with locking 
catches, it sells for $59 with mattress. 
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Pores in slice of diatom skeleton are 
when magnified 20,000 times. Enlarge 
jewel-box structure of whole diator 


Old Skeletons 
Fill New Jobs 


lainly visible (above) 
drawing at left shows 
ne of 10,000 known shapes. 


Fossilized shells of microscopic plants that lived 50,000 centuries ago 


work wonders for modern industry in making products you use every 


By Andrew R. Boone 
water plants that lived and died 


T ve million years ago are one of the 
most useful materials of American industry. 

Their skeletons, more beautifully intri- 
cate than snowflakes yet so small that a bil- 
lion of them would barely fill a pint jar, do 
literally thousands of diverse jobs in mod- 
erm industry. They make blotting paper 
more absorbent. They prevent afterglow in 
matches. They cut the cost of gasoline, 
deaden sound in dance halls, take the shine 
out of paint, put added sparkle in your beer. 
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The list could easily go on to fill this page. 

These wonder-working plants are called 
diatoms. They still grow abundantly in both 
salt and fresh water all over the world 
wherever light and moisture are found with 
silica, a nonmetallic mineral from which they 
build their microscopic bones. 

‘A kind of free-floating pond scum, but 
looking more like midget oysters than like 
any plant you'll find in your garden, the 
diatoms consist of two transparent shells 
folded over an oily cell. Scientists have clas- 
sified and named more than 10,000 different 
shapes, from disks to needles. They multiply 


Five-yard bite of diatomite—fossilized diatom 
skeletons—is scooped from 4,000-acre deposit 


Trucks dump erude material into huge stor- 
age bins carved from the deposit. The shafts 
load small train in tunnel at same level as mill. 


so fast by division of their single cell that 
one diatom could, theoretically, produce a 
billion descendants in a month. Only lack 
of enough food keeps them from overrun- 
ning the earth. 

In the prehistoric Miocene Age, diatoms 
flourished profusely in the ocean and lakes 
along what is now the U.S, west coast—pos- 
sibly because of unusually large amounts of 
silica in the water from volcanic eruptions. 
Their shells, sinking to the bottom as the 
plants died and rotted, accumulated at the 
rate of half an inch a year for 50 centuries. 
Later these fossilized skeletons were thrust 


near Lompoc, Calif., by power shovel, Johns- 
Manville company operates this open-pit mine. 


Electric train carries diatomite to crushing 
mills. From those it goes to furnaces and blow- 
ers to be dried and classified for pa 


high and dry by some gigantic shift in the 
earth’s crust. Today they form vast deposits 
of almost pure silica in the coastal hills, 

From a single 4,000-acre deposit, 1,400 
feet deep, the Johns-Manville company quar- 
ries 100,000 tons of chalky diatomaceous 
earth a year near Lompoc, Calif, Other large 
open-pit mines are worked by the Dicalite 
Co, near San Pedro and in Oregon. Smaller 
veins of diatomite, as it’s called for short, 
have been tapped in Washington, Idaho, 
Florida, Vermont, Virginia, and Europe. 

At Lompoc, electric shovels load five- 
yard mouthfuls of the fossilized diatoms 
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into tucks that dump them into “glory 
holes” hewed out of the underlying dia- 
tomite. Stee: cars are filled from the lower 
ends of these storage shafts and drawn 
through a tunnel to a nearby mill. 

There the crude diatomite is broken down 
into chunks smaller than your fist by a ham- 
mer mill. Riding a breath of hot air, the 
chunks then are blown through huge pipes 
until they become flourlike dust. 

Under a microscope, this dust turns out 
to be not solid particles, but a mass of thin- 
walled holes so closely spaced that a pound 
of the material has a total surface area of 
20,000 to 100,000 square feet. It’s 65 to 
95 percent air, weighs only 7 to 13 pounds 
per cubi¢ foot, and will absorb 200 to 300 
percent of its weight in water or oil. 

Three main grades of refined diatomite 
are used by industry—natural, calcined, and 
white, 

Naturals are processed simply by drying, 
milling gently to separate the individual 
diatoms without breaking their shells, and 
sorting them by sizes. 
These are widely used as filtering agents, 
Mixed with cloudy liquid as it is pumped 
through a filter press, the diatom skeletons 
collect on cloth or wire screens along with 
suspended solids, The filter cake thus built 
up is kept porous because the particles sep- 
arate the bits of solid and prevent them 
from forming a gummy layer that would 
block the flow. Products now filtered through 
diatomite run the alphabetical scale from 
acids and beer through lubricating and cut- 
ting oils to sugar, vitamins, and wax. 
Calcined grades of diatomite undergo the 


As insulating material, calcined diatomite re- 
sists heat 10 to 12 times better than fire brick. 
Mixed wet with ‘concrete and tamped into a 
form. as shown above, it makes a hghtweight 
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same preliminary treatment as the naturals 
and then are baked at temperatures up to 
2,900° F. This makes them practically in- 
soluble even in strong acids and unaffected 
by extreme heat. Thousands of tons a year 
go into insulating material. They also serve 
as filtering agents for corrosive acids and as 
catalyst carers in petroleum refining. 

White grades of Celite® and Dicalite ©, 
the trade names under which refined diato- 
mite is sold by Johns-Manville and the Di- 
calite Co., are processed by calcinating in 
the presence of added fluxes. As inert, non- 
coloring mineral fillers, they add bulk to 
paper, without materially increasing its 
weight, and serve as a flatting agent in paint. 
Diatomite fillers also go into rubber, ceram- 
, plastics, asphalt, linoleum, and abra- 
sive metal polishes and kitchen cleansers. 
In papermaking they not only improve the 
product, but keep the machinery free of 
pitch that would clog pipes and rollers. 

Though new uses for diatoms are con- 
stantly being found, these minute plants are 
not new to science or industry. The Romans 
used diatomite in the construction of build- 
ings, without knowing what it was. In 1702, 
in Holland, Anthony Van Leeuwenhoek first 
saw one while peering at a specimen of 
r” water through one of the 247 micro- 
scopes he built. 

In modern industry, the diatom’s career 
dates from 1866, when the Swedish chem- 
ist, Alfred Nobel, saturated diatomite with 
nitroglycerin to give the world its first s 
of dynamite. Even distribution of the ex- 
plosive through the fine filler made it safe 
to handle by insuring smooth, complete de- 


furnace door that will withstand direct tem- 
peratures as high as 1,800° F. It can also be 
used in powder form between brick walls, of 
as plaster over furnaces, boilers. and pipes. 


Insulating brick n 
kiln for hardening and burning to increase their 
strength and resistance to heat, Porous struc- 


tonation, Today diatomite does much the 
same job every time you light a match, 

In World War II, diatoms served on both 
sides. The Nazis used kiesulguhe, their name 
for diatomite, in synthetic production of 
gasoline, American infantrymen drank clean 
water from polluted streams by running it 
through diatomite in portable filters. The 


Pellets shaped from powdered or granular dia- 
tomite serve as catalyst carriers in the refining 
of petroleum and production of acids. Though 
highly absorbent, the material—pure silica—is 


ture of the material—millions of microscopic air 
cells per square inch—also makes it useful in 
floors and walls of buildings to deaden sound, 


Navy used it to strain finely emulsified oil 
globules from steam-engine condensate for 
return to ships’ boilers. A large tonnage went 
into lusterless paint for camouflage. 

Now, like the men they fought beside in 
every theater of combat, the diatoms are 
finding more jobs than ever before in peace- 
time industry. END 


chemically inert. These properties and its light 
weight make it also a good carrier of liquid or 
yaseous insecticides and a useful fuffing agent 
for lightening and extending heavy dust poisons. 
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Whole House 
Cast Like Toy 


'ULL-SIZE homes are being tumed out 

of molds like toy soldiers in an experi- 
mental building project at Port Washington, 
Long Island. The houses are made almost 
completely in a single operation by pouring 
concrete into special forms that shape the 
entire unit—exterior and interior walls, 
rooms, hallways, doors, windows, and even 


Cores that make individual rooms are care- 
fully placed with crane. Multi-layer floor, con- 
taining pipes for radiant heating system, has 
already been poured. Special frames to form 
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moldings. No lumber is used below the 
attic beams and roof rafters. 

The mold-casting method, developed by 
Patrick J. Callan, of Callan’ Builders, Inc., 
turns out a completed two-bedroom home in 
about six days. The cost is claimed to be 
30 percent below that of comparable houses 
built by customary methods, 


window and door openings are bolted to. the 
cores—notice window form at left center, Huge 
matrices are bolted around the group of inside 
cores to form the outside walls of the house. 


Core for one of interior sections is set down 
into the blueprintlike pattern made by the 
forms. The cores are made of heavy steel, pol- 
ished smooth and clean, then sprayed with oil 
to prevent the concrete from sticking. Notice 


the bracing to insure against bulges in walls. 


Workman removes the steel form that makes 
bathroom-window opening. Even the spaces for 
switch boxes and door hardware are cast with 
the house, Notice beveling on the exterior wall, 
designed to make the house look like a farm 
cottage surfaced with heavy clapboard. 


iz room is lifted out 
after the whole house has been poured in o 
De ¢ walls made in this way cons 
of two layers of monolithic concrete reinfor 
with steel road mesh and separated by special 
insulation to resist moisture from condensation. 


Interior walls have rounded corners and be 

ling to look like moldings. After casting, walls 
are scoured with steel wool to give a’ finish 
smoother than plaster. Paint or wallpaper is 
applied directly on concrete. Forms, designed 
in four-inch modular units, permit layout variety. 
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WINDOWS ON EACH SIDE OF WORKING. 
SECTION PERMIT VIEWING AND 
PHOTOGRAPHING OF MODEL DURING TESTS 


‘CONSOLE FOR CONTROL 
ANO MEASUREMENT 


WYDRAUUC LIFT RAISES MODEL 
OUT THROUGH TOP HATCH 


Tests Torpedoes 


OU’VE heard lots about how wind tun- 

nels are used to test models of new air- 
planes. Now comes the water tunnel to do 
the same thing with underwater missiles. 
The 600-ton water tunnel shown in this 
cutaway drawing will be the biggest ever 
built—97 ft. 7 in. long, 31 ft. 1 in. high. It 
will be completed next year at State Col- 
lege, Pa., by Pennsylvania State College 
and the U. S. Navy’s Bureau of Ordnance, 

In its working section, 4 ft. in diameter 
and 14 ft. long, engineers will be able to 
watch, photograph, and measure the per- 


formance of test models as if they were 
traveling under water at speeds up to 41 
m.p.h. At full blast, 100,000 gallons of 
water in the tunnel will make a complete 
circuit of the huge tube every 18 seconds, 

With the tunnel’s electric pump turned 
off, the models—up to 8 ft. long and 8 in. in 
diameter—also can spin their own motor- 
driven propellers in static water at pressures 
of 3 to 60 Ib. per sq. in. and temperatures 
up to 120° F. Other controls will keep the 
ater cl d regulate the amount of gas 
issolved in END 
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Installed on midget racer, finned brake drum 
extends into air stream for greater cooling ef- 

Customary air scoop in front and exit 
vents in back keep hydraulic brake shoes cool. 


New brake drum, using aluminum alloy chem- 
ically bonded to ‘cast iron, employs i 

as liner to grip brake shoe.’ Liner is 
ner than usual, Eleven fins help dissipate heat. 


New Brake Sheds Heat 


INE chances out of ten, the runaway car, 

truck, or bus is the victim of overheated 
brakes. That's because brakes begin to lose 
their grip when they get hot. Now metal. 
lurgists have found a way to keep brakes 
from overheating. By bonding aluminum to 
cast iron in a chemical process developed 
during the war for use in air-cooled aircraft 
engines, they have produced a brake that 
gets just so warm and no warmer. 

The trick in the new brake is in the alu- 
minum. This metal has an extraordinarily 
high heat conductivity—it spews heat away 
from itself more than twice as fast as iron. 

To speed up this dissipation of heat even 
more, the designers of the new brake, the 
Al-Fin division of the Fairchild Engine & 
Airplane Corp., have borrowed another page 
from the design of air-cooled aircraft en- 
gines. They have encircled the brake drum 
with fins. Increasing the surface over which 
heat is lost, these help dissipate the excess 
heat from friction in the brake drum in the 
same way that the fins belting the cylinders 
of aircraft engines help carry off the excess 
heat of combustion. 

On the race track, where a midget racer 
was used as a guinea pig for the aluminum- 
iron brake drums, the ordinary brake builds 
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up heat rapidly. After a few laps, the brakes, 
jammed on every time the driver hits a turn, 
heat to about 750° F.—and they don’t lose 
that heat. The drums act as a reservoir or 
trap for the heat, The brakes of some racers 
have even become incandescent. 

This, incidentally, slows down a race. A 
driver gets worried ‘about his ability to cut 
his speed on the turns, and his accelerator 
foot gets light. 

The Al-Fin® brakes on the test racer 
were used in as many as 15 consecutive races 
without showing wear or needing adjust- 
ments, Ordinary iron brakes must be re- 
lined after a single 100-lap event. Even 
after eight or 10 hard laps, they begin to 
“fade”—lose their braking power. Adjust: 
ments must be made after every race, and 
the brakes frequenty show signs of scoring 
and discoloration, 

The new brake is afflicted with none of 
these ills. It heats to around 500° F.—and 
stays there. That's within the permissive 
heat limit. The significance of this perform- 
ance is even greater for commercial vehicles 
than for racing cars, For bus and truck op- 
erators, too, must combat “fading”: on a 
long down-grade, brakes that begin losing 
their grip are no joke, 


Valve Cap Shows the Pressure 

‘Tuese valve caps tell service-station at- 
tendants exactly what air pressure you want. 
Especially good for low-pressure tires, the 
caps retail at a dime apiece. A, Schrader’s 
Son, Brooklyn, N. Y., makes them with vari- 


New 


ocks Safeguard Children 

Krerinc little ones from falling out a 
rear door has always concerned parents, 
Here are two locks to prevent this. 

At left are two views of one made by 
Semco Research, Inc., Inglewood, Calif, The 
door-lock button now on your car is re- 
moved and the lock installed in its place. 
When the safety-button is depressed, the 
door must be opened with the ignition key. 

Inset at right is a lock made by Accurate 
Tool and Engineering Co., San Diego, Calif. 
The lock is vacuum operated. The door 
can’t be opened while the engine is running 


unless the driver presses a button. 
6/90 
6/79 


Bumper Protects Motoreyele 
Comarninc utility with good appearance, 
this new style Harley-Davidson rear bumper 
lines up with the rear stand of the motor- 
cycle. Thus any impact from the rear is ab- 
sorbed in part by the stand. The chrome 
bumper is available as an accessory. 


Removes Ice fr Win 

Here's a new de- 
vice that’s said to re- 
move ice from wind- 
shields quickly and 
thoroughly. Made of 
plastic, it consists of a 
number of teeth set 
loosely in a base that 
fits the palm. Since 
the plastic is softer 
than glass, the windshield can’t be scratched. 


Gas Nozzle Made of Rubber 
You'tt probably be seeing rubber nozzles 
like this one at gas stations before long. Just 
announced by The B, F, Goodrich Com- 
pany, it eliminates any chance of damage 
to the car finish or inlet pipe. It also safe- 
guards against danger from static electricity. 
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Prevent Overinflation. The new 
low-pressure tires are sometimes overinflated 
through carelessness, As a reminder to serv- 


ice-station attendants, paint the correct pri 
sure on the rim beside each valve stem with 
white enamel, or apply waterproof adhesive 
tape with the figure inked on. You can also 
buy markers for your caps. See page 169. 
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filling up with oil, you may have noticed 
that the attendant sometimes allows a little 
to slop over the filler tube, Ray Wolfram, 
of Chicago, writes that he finally traced a 
mysterious generator trouble to such care- 
lessness, Spilled over the generator, the oil 
had fouled the brushes. To prevent this 
from happening again, he installed a metal 
shield as shown. 
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Straps Hold Back-Seat Items. 
If you own a convertible, here’s a hint that 
may be useful. David A, Wallace, of Ada, 
Mich., suggests that one or more elastic 
straps placed around the rear cushion will 
keep papers or loose clothing from blowing 
out while the top is down, The straps won't 
interfere with passengers. 


F WANOLE 


RETAINING 7 
SCREW, 


AFTER TRANSFER 
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Reverse Sagging Handles. On 
some cars the door handles eventually wear 
enough so that they sag below the chrome 
strip they were designed to parallel, Don E. 
Braman, of Little Rock, Ark., found a sim- 
ple solution for this on his 1941 Chevrolet. 
Removing the handles, he transferred each 
to the door on the opposite side. There, 
since the worn part was up, the handle 
didn’t sag. Three minutes did the job. 
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Fan Belt Gives Tow. Forrest F. 
Starr, of Columbus, Ohio, makes a sugges- 
tion that may help you out of a tough spot. 

“My neighbor's car was stuck in soft 
ground,” he writes. “Having no suitable 
rope or chain, I used an old fan belt. It 


WASHER FOR 
MORE TENSION 


( 

wank uiets Knock. A knock 
may occur at idling speed if the camshaft 
gear is worn and one or more valve springs 
do not have sufficient tension, W. M. 
Dierks, of Chicago, says such knocking 
usually can be quieted in the following way. 
With the engine idling, insert a screwdriver 
into each spring. When the knock stops, 
you've found the faulty one. Force a horse- 


shoe washer 1/16” thick under the seat. 


worked surprisingly well, for the stretch in 
the belt got the car started to rocking with- 
sharp jerks, I've carried the bel 
ever since for just such emergencie: 
As seen above, the belt is especially good 
when you can’t push the stalled car. 


Plastic Keeps 68S crcan. Most 


everyone these days installs seat covers in 
a new car, but few give any thought to the 
door areas, where hands frequently soil the 
covering material, Frank J. Montemuro, of 
Philadelphia, is one person who does. Cut- 
ting a sheet of clear plastic to fit, he in- 
stalled it as a shield around the door and 
window handles on each door. The plastic 
is easily wiped clean. 
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Fenders Lift Off 
for Engine Work 


ENGINE repairs are a cinch on the new 
extra-he; 
nounced by Diamond T. Now you have to 
be just a mechanic—not an acrobat too. 
The engine’s still hidden deep between 
two high-riding fenders, as it is in many 
a big difference. The fen- 
nd removable when 
the engine needs attent Eventually, all 
Diamond T trucks will have this feature. 
It's expected that every repair job below 
the cylinder-head level will be speeded up 
considerably. Not only can the mechanic 
work more comfortably; he can use power 
tools that previously were out of the ques- 
tion because of the cramped space. 


Five minutes do the job. Working together, 
men quickly remove the bolts (arrows) at 
ch end of shield, These hold entire assembly. 


Dual-Control Motorcycle Helps You Learn to Ride 


Henre’s a way you can learn to ride a 
motorcycle with ease. While the student 
rides in front, an instructor sits behind. 

Manufactured in Czechoslovakia, the 
trainer is distributed in the United States by 
Industrial Operations, Inc., of New York. 
It was developed from a standard 250-cc. 
Jawa (PS, Aug. ’47, p. 140). The handle- 
bars turn in unison, and either rider can op- 
erate the clutch and brake. There's only 
one gear lever, but it’s within reach of the 
instructor as well as the student. 
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Get it out of the way! Fenders are detachable 
on extra-heavy-duty trucks made by Diamond T. 
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Now you can get at the engine. There's no 
need to stand on your head. The fender's gone. 
Note how readily mechanic can reach his tools, 


shift, above, is found on 
both of the new Indians. You 
press up to shift up, 
to shift down, At right is the 


Overhead Tales Power w New Indians 


F ALL insignia were removed, you'd have 

trouble identifying the ‘new lightweight 
Indians. The Indian Motocycle Company 
has never before made anything like them. 

Both of the new series are powered by 
7-to-1 ‘overhead-valve engines. You shift 
by foot, operate the clutch by hand. You 
have a three-speed transmission with over- 
drive. Instead of exposed springs, you find 
a telescopic front fork, The one-cylinder 
Arrow weighs 240 Ib., the t 

Displacement of the single is 13.3 cu. in., 
of the twin just twice as much since the bore 
nd strok in each. These ov 
head-valve engines were designed especially 
for the new Indians, Features include bronze 
valve guides, valve seats, and spark-plug in- 
serts in an aluminum head. The Arrow 
cruises at 60; the twin has a top speed some- 
where in the 90's. 


Coiled spring shock absorber of the plunger 
type carries the rear wheel, taking bumps out 
of the ride and giving better braking. 
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Controls are relocated for safer operation. 
Once under way, you can keep your feet on 
the spuds and your hands on the handle bars. 
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Two and T 


But it doesn’t always come out four, as a new 


customer proves in the case 


of Silas 


By Martin Bunn 


IKE most young auto mechanics who are 
worth what they get out of their pay 
envelopes, Stan Hicks loves to figure out 
new ways of doing things. Sometimes his 
ideas work out swell. Sometimes they don’t. 
Stan noted the time on the clock in the 
Model Garage and had to admit that this 
was one that hadn’t worked out, He had 
masterminded a new method of truing a 
brake drum. It had looked good, but the 
work had taken him twice as long as it 
should have. He confessed as much to Gus 
Wilson. 

The older man smiled. “We'll charge the 
customer for the time the job should have 
taken you,” Gus said, “and charge the rest 
of it to experience.” 

Stan didn’t say anything—just looked back 
toward the brake-drum lathe. 

“Look here, kid,” Gus went on, “I don’t 
want to cramp your style, but you'll duck 
a lot of headaches if you'll remember that 
most shop operations have been done so 
many times that there’s darned little chance 
of improving them. Two and two always add 
up to four. You can’t get away from that 
fact.” 

“The dickens you can’t,” snapped a posi- 
tive voice behind them. “A lot of people 
have gotten away from that so-called fact. 
Einstein has, And so have I.” 

Gus and Stan turned to stare at the owner 
of the voice. He was a tall, lean young man 
whose old-fashioned spectacles gave him a 
professorial look. The stranger grinned at 
them—a wide and entirely likeable grin. 

“Excuse my horning in,” he sai 
whenever I hear someone voice a fallacy, I 
have to up and speak my piece. I admit it’s 
a bad habit and it puts me in wrong with 
people who aren’t used to me. My name’s 
John Palmer. I’m the new high-school chem- 
istry teacher. I'm looking for Gus Wilson.” 


ble and the missing antifreeze. “ 


Gus laughed. “No need to look farther.” 

Palmer looked him over frankly. “They 
tell me you're a champ mechanic, I’ve 
brought my car around to you. There's 
something wrong with it that you can’t fix.” 

“If you're so sure of that,” Gus asked, 
“why bring it to me?” 

“Want to show a friend of mine that he’s 
wrong,” Palmer told him, “I'll get the car.” 
He stepped out of the shop and moments 
later drove a well-kept coupe into the garage. 
“Listen to that engine,” he said. 

Gus listened for half a minute. “Smooth 
as cream,” was his verdict, 

“Right,” Palmer agreed. He took his foot 
off the accelerator. “Listen again.” 

“Idles perfectly,” Gus said, 

“Right again,” said Palmer. “But how 
about this?” He pressed his foot sharply 
down on.the gas. For a few seconds the 
engine galloped and ran roughly, Then it 
smoothed out again. 

Gus nodded. “Not so good when you 
tramp the accelerator open from the idling 
position. That could be caused by . 

“[ know,” Palmer interrupted. “It could 
be caused by clogged carburetor jets—but 
it isn’t. The fellow who came up with that 
diagnosis cleaned the jets.” 

“May be burned-out distributor points,” 
Gus said. 

“Could be,” Palmer said, “except another 
mechanic made that guess a week ago and 
put in new points.” 

“Improper _ valve-tappet 
Gus began. 

“Could make an engine act like that,” 
Palmer finished. “True, but the valve-tappet 
clearances have been checked and re- 
checked. They're okay.” 

“How about a bad condenser?” Gus asked. 

“That also could be,” Palmer answered, 
“but the man who swore the condenser was 


adjustment—” 
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The chemistry teacher grinned at 
Gus. “Bet you didn’t find anything 
mechanically wrong with my car.” 


no good put in a new one. Didn't do a bit 


of good.” 

Well. .” Gus started to say. 

“Wait ‘a minute,” said Palmer. “I'l tell 
you what's wrong. It’s the gas we get these 
days. I've specialized in the chemistry of 
petroleum, and I tell you that today’s gaso- 
line—you know anything about chemistry?” 

“Nope,” Gus said, “and I don’t know 
much about mathematics either, but I still 
believe two and two always make four. If 
you want to leave your car here a few hours, 
Tl find out what's wrong with it and fix it— 
or I won't charge a cent.” 

“Fair enough,” Palmer grinned. “But 
you're wasting your time. I know it’s the 
gasoline. Suppose I come back at four 
o'clock?” 

“Okay,” Gus agreed. 


Kyo": -IT-ALL kind of a guy,” Joe Clark 
observed, coming up to Gus after Palmer 
had left. “I don’t get that business about 
two and two not making four.” And if any- 
body knows about two and two adding up 
to four, it’s Joe. Ever since he and Gus have 
been partners, Joe has taken care of the front 
office and the bookkeeping. 

“Oh, he’s probably a good egg at heart, 
though,” Gus said. “Maybe I can show him 
he doesn’t know as much as he thinks he 
does—about gasoline and cars, anyway. 
T’ve got a pretty good idea what's wrong 
with his engine. A little checking—now look 
what the wind blew in.” 

Joe turned to see what the wind had 
blown in. It was old Silas Barnstable, our 
town’s leading tightwad. Silas announced 
that he wanted some antifreeze. 

“You better go see one of those cheap 
skates you do most of your business with,” 
Gus said flatly. “Try the one who sold you 
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that stuff that clogged your radiator last 
year.” Gus beckoned to Stan to come along 
and walked back to the brake-drum lathe. 

“Wasn't the antifreeze that clogged my 

radiator,” Silas yelled after him. “And you 
can’t blame a man for buyin’ cut-rate when. 
he gets a chance. Dollars don’t grow on 
trees, you know.” 
“Okay, okay, Silas,” Joe said quietly. A 
customer's a customer to Joe, even if he’s 
twice as ornery as old Silas, If that’s pos- 
sible. 

“I want a good alcohol antifreeze and I'm 
willin’ to pay for it,” Silas said, still talking 
loud. “If you don’t stick me as if I was 
buyin’ champagne,” he added. 

“We're handling a standard alcohol anti- 
freeze,” Joe told him. “Mixed with water, 
half and half, it'll protect your engine down 
to twenty below zero. I'd say your radiator’ll 
hold . 

“Four and a half gallons. I measured it,” 
Silas 

“That's eighteen quarts,” Joe calculated. 
“So you'll need nine quarts of antifreeze.’ 

“How much a quart?” Silas demanded. 
Joe told him. 
“That's outrageous,” Silas stormed. 
ain't made out of money and that stuff ain't 
made of gold.” Then, as Joe didn’t answer: 
“All right. But it’s profiteering.” 


Joe laughed. “Drive your car in and 
Greg’ll put it in the radiator for you.” 
“No he won't,” Silas snapped. “It ain't 


cold enough yet and maybe it won't be 
cold enough for a couple more weeks. I 
ain’t gonna waste good money boilin’ away 
antifreeze in weather when it ain’t needed. 
That's why I brought this can.” 

“All right, all right,” Joe said. “So take 
it home with you. When you're ready t 
use it, just add an equal amount of wate 
“That won't do neither,” Silas objected. 
“I got to use mighty hard well water out 
where I been livin’ since I moved out of that 
outrageous-priced Hillside apartment. That's 
what clogged up my radiator—the hard 
water, not the antifreeze. I want you to mix 
my antifreeze with city water.” 

“Okay,” Joe agreed patiently. He called 
Greg Jones, the grease monkey. “Pour nine 
quarts of antifreeze into this can,” Joe in- 
structed, “and add nine quarts of water to 
it. Be careful, now. Nine quarts of anti- 
freeze and exactly nine quarts of water. And 
screw the cap on good and tight so the anti- 
freeze won't evaporate.” 

“Yes, sir,” Greg said, “nine quarts of anti- 


freeze and exactly nine quarts of water.” 

“That's right,” Joe told him. “Hop to it.” 

Greg did, and as Silas stalked out with his 
can, Gus looked up from his job. 

“I_ wonder,” he mused aloud, 
he'll be back today or tomorrow.” 

“What d’you mean?” queried Joe. 

“J just remembered that our friend Palmer 
may be right—sometimes,” Gus replied with 
a mysterious grin. “You're good at math. 
When does two and two not make four?” 


“whether 


OHN PALMER and four o'clock arrived 

J at the Model Garage exactly together. 

“Bet you didn't find anything mechai 

ically wrong with my car,” he grinned. “I 

think you’ ay wind up agreeing with me that 
it’s the gas.” 

“Your engine’s rough acceleration,” Gus 
smiled, “was caused by a weak spring in the 
vacuum spark-advance unit. That allowed 
the spark to advance faster than the throttle 
opened. I fixed it for the time being by 
stretching the spring, but you'd better have 
a new vacuum unit put in.” 

Palmer's long jaw sagged. For a moment 
he looked deflated. Then he rapped his 
head with his knuckles and laughed. “Wrong 
again, How'd you find out what it was?” 

“Added two and two, answered. 
“They made four just like they always do.” 

“There’s-that fallacy again,” Palmer 
“T'll prove to you that two plus two do 
always equal four. Now just suppose . . . 

The shop door banged open. It was Sil 
Barnstable, lugging his five: 
seamed face was red and 
mouth a straight line. 

“I been cheated.” he blazed at Gus. 
“You'll make good or I'll stand you a suit 
in court. That’s what I'll do.” 

“Now what's eating you?” Gus asked 
quietly. Joe Clark, attracted by the uproar. 
stepped out of the office, pe in hand. 

“T been defrauded,” Silas grated. “That 
boy of yours short-measured me on. this 
antifreeze. Soon as I got home I tested it 
with a hydrometer to make sure he'd given 
me a fifty-fifty mixture. That was all right. 
But then I measured it and there wasn’t 
eighteen quarts. No, sir, it was darned near 
a pint short. I got a refund comin’ to me 
and I'm gonna get it.” 

Joe looked reproachfully at Greg Jones. 
“I told you to be careful.” 

“T was careful,” Greg protested. “I meas- 
ured out nine quarts of antifreeze and nine 
quarts of water, and I screwed the cap on 


2 


good and tight so none of it could spill out.” 

“I believe you, kid,” Gus said. 

“Then I’m a liar,” Silas exploded. 

“Keep your shirt on,” Gus advised him. 
“I don’t doubt that the mixture was a pint 
or so short when you measured it. But I 
don’t doubt, either, that Greg measured out 
nine quarts of antifreeze and nine quarts of 
water for you.” 

Joe Clark fidgeted. “I'm afraid he couldn't 
have, Gus. Nine and nine always add up to 
eighteen.” 

“There's that fallacy again,” Palmer cut 

“Nine and nine don’t always add up to 
eighteen any more than two and two always 
equal four. I told you I'd prove it to you. 
Let me have two quarts of that antifreeze, 
t measure, and a gallon measure. 
T'l prove it right now.” 

“Go ahead, Greg,” Gus grioued: Get him 
what he wants. I think Joe and Silas have 
got it coming to them.” 

Greg brought the things. Palmer filled the 
two-quart measure full of water and dumped 
it into the gallon container.. Then he filled 
the measure with two quarts of antifreeze 
and slowly began to pour it into the water, 

“Y Ww me put two quarts of water in 
he said, 


“and now I'm putting in 
tuff, Two and two makes 


words he poured the last of 
the antifreeze into the water, The mixture 
was well below the one-gallon mark. 

ur Beet Palmer went on. 
‘volume change.” When 
mix a cup of sugar and a cup of water, 
the sugar dissolves in the water and the 


mixture isn't two cups. It’s much Two 
quarts of alcohol and two quarts of water 
don’t add up to fully four quarts. They 


intermingle and there’s a shrinkage of about 
two percent. In nine quarts of antifreeze 
and nine of water that’s nearly twelve fluid 
ounces—about a cup and a half.” 

“Well, I'll be doggoned,” Joe exclaimed. 
‘I wouldn't.” Gus said, “because I've seen 
it happen before and I knew Silas and Greg 
both could be right. But I'm glad we have 
a chemist here to make it official. Silas 
mightn't have beliéved me.” 

“Humph.” snorted Silas. “Don’t know as 
Ido yet. Where I learned figurin’, two and 
two always make four.” 

Gus looked at Palmer. They both laughed. 
“I guess that’s pretty good arithmetic,” 
murmured Gus, “except when it happens to 
be wrong.” END 
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~ Hydraulic controls and rear-mounted engine are 
‘ 2. used in this homemade, road-hugging automobile. 


Air-cooled engine rests on springs. The first 
ones installed had to be beefed up to prevent 
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PUT back your pocketbook, At frst glance, 
you may have hoped this was a car you 
could buy. But it’s not for sale, nor any 
other like it. However, if you're a maste 


torque from twisting engine. Coils are used at 
the front (above), a cantilever at rear (left). 


mechanic, you might duplicate it for about 
$250. That's about what Paul H. Walker 
of North Oxford, Mass., spent for materials. 

The hitch is the job took him some 3,000 
hours. E so, the lot of 
able assistance. His wife worked right al 
with him, and the neat upholstery is entirely 
her handiwork. At last report, she was work 


builder had a 


ed from two wrecked planes 
and welded to form a framework 


touch—a canvas top 
through which they'll 


ing on the finishing 
with a zipper closu 

and leave the car 
tered as the “Walker Special,” the 
n roadster is powered by an ait 
cooled V-4 ¢ set in the rear of the 
chassis. De a fire pumper, the 
engine develops 20 hp., gives about 40 miles 


enter 


F 


ed for 


for the body. Not a single bolt w 


wheels and main frame came from 3 
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Extreme lowness of the body is emphasized by 
way the builder must reach down to the engine. 


ii 


Instrument panel is chrome plated. The builder 
had the rimless windshield cut to his design. 


per gallon, and has driven the car at 55 
m.p.h, while still far from wide oper 

‘A foreman in a tool and die shop, Walker 
cuts, bends, and welds husky steel channel 
as casually as a carpenter saws and nails 
two-by-fours. Starting with a frame and 
wheels from a junked 1935 Plymouth, he 
widened the frame 20”, lowered it 6”, and 
installed a body frame cut and bent from 
steel tubing salvaged from two wrecked 
planes. The wide seat takes four. 

Shaped by hand, the sheet-steel body 
looks as good as anything you might get 
from a factory. This is all the more remark- 
able since the body was the first major sheet- 
metal job the mechanic-builder had ever 
tackled. There was one false start. Finding 
he couldn’t turn out a really fine job with 
steel of the same gauge used in commercial 
bodies, he scrapped what he'd done and 
used a slightly heavier gauge. 

Selector-valve controls on the instrument 


180 popurar science 


Ample turning clearance for the front wheels 
was obtained by making the fenders extra wide. 


Valves make things easier for driver. Clutch 
and transmission are hydraulically controlled. 


panel help the driver operate the car. Both 
the clutch and transmission are operated by 
hydraulic cylinders that Walker made by 
reaming out gas pipe. Under the hood, in 
addition to the spare tires, there’s the hy- 
draulic system and a vacuum booster dia- 
phragm. The latter holds down the clutch 
while the ca: aiting for a light to change. 

Under-car ducting was installed at first to 
feed cooling air to the engine, but this didn’t 
supply air in sufficient volume. The low 
clearance prevented use of an under-car 
metal air scoop, but that didn’t stop Walker. 
He cooked up a spring-supported canvas 
panel that feeds all the air that’s needed and 
isn't damaged if the car bottoms on a rutted 
road. 

In addition to the usual three-forward and 
one-reverse transmission, the Walker Special 
has a two-speed rear axle with a manual 
shift. This gives a total of six speeds forward 
and two in reverse. END 
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Working Model Hot-Air Engine 
How to Take Pictures of Glass 
Wireless Mike Sends to Radio 


Mastic Box Framed in Copper 


ie, Two popular craftwork materials are 
= neatly blended in this attractive candy 
or cigarette server. 


By Bill Luther 


GuSTENING copper and_ transparent 
colored plastic combine their lusters 
in this cleanly styled cigarette box, It will 
hold either regular or king-size smokes, or 
serve as a candy or jewelry box. 

The base, frame members, and floral 
escutcheon on top are made from 18- or 20- 
gauge soft copper. In laying out and cutting 
the copper, be sure to get the outlines, cor- 
ners, and bend lines accurate. Smooth the 
cut edges with a file, flatten the blanks on 
a metal plate, and anneal them by heating 
red hot. Quench in a weak pickling solu- 
tion of sulphuric or nitric acid and water. 
This removes scale and dirt. 

Bend the metal to shape in a vise and 

solder the joints and seams on the inside, 
Denes Your want one yourelf el extrs will Buff the copper thoroughly with tripol, 
fill those gaps in your Christmas list. finishing with jeweler’s rouge. 


Clamp the base in a vise, as at left, and make (center) and use a smooth block between the 
the stiffening and 45-deg. corner bends. Corner work and the mallet. A wire holding jig will 
posts are hammered o7 long the centerline. help in soldering the posts to the base. Put a 


Back them in the vise with a square-edged bar chip of solder at the comer and flow it in, 


182 rorutar science 


The box itself is constructed of ¥” plastic. 
Two 2” by 4” pieces are needed for the 
sides and two 2” by 3” for the ends. A 
single 3%” by 4” rectangle is required for 
the top. Saw the plastic just a bit over these 
dimensions, Lay a file on the bench and 
“joint” the plastic edges true and square by 
rubbing firmly against the file. Repeat the 

* operation with fine sandpaper. 

‘A wooden jig will simplify the assembly 
of the plastic pieces. Apply plastic cement, 
butt the longer pieces outside the shorter 
ones, and clamp them solidly until they dry. 
When the cement has set, round off the 
lower corners to clear the solder at the bot- 
tom of the corner posts. Sand all plastic 
edges with fine-grit paper and buff them un- 
til they become transparent, 

A %” copper ball that turned up in the 
junk box became the lid handle, but almost 
any similar object could be used here with 
good effect. Thread a stud into the ball, 
drill through the escutcheon and lid, and 
thread the hole in the latter to suit the stud. 

Chamfer the underside of the lid so that 
it will seat easily within the flared corners 
of the posts; then remove the box and 
burnish all the metal parts. Apply a coat 
of clear lacquer to retard tarnishing. A dab 
of cement along the lower edges of the 
plastic will keep it firmly in place. END 


An assembly jig, left, is good for cementing 

the plastic sides and ends. The escutcheon is 
fen its raised effect by hammering with a 

Eniiended punch ‘over a lead block, 


POST ESCUTCHEON 
(4 REQ) (20-GA. BRASS) 


CHAMFER, 
Lid. 


SIDE DETAIL OF BOX LID 
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Modern Radio-Phono Cabinet 
Built Around Old Set 


By Bernard I. Bell 


HERE are many reasons for assembling 

your radio phonograph from separate 
units, and all of them spell value. Low- 
priced tuners, record changers, amplifiers, 
and speakers often surpass in quality the 
comparable parts of upper-bracket combina- 
tion consoles, In addition, you may be able 
to salvage one or more of the four parts from 
equipment you already have. 

Perhaps your problems can be solved by 
just adding an automatic record player to 
an otherwise good radio; maybe it’s FM 
that you want in your new setup, or a new 
loudspeaker to banish the old, tinny sound. 
Whatever you have to start with, and what- 
ever you want to add, you can save yourself 
a pretty penny by doing the job yourself. 

The photos and drawings on these pages 
show how I modernized my odds and ends 
of radio apparatus into an integrated com- 
bination, The record-player drawer is 
mounted on commercial ball-bearing slides, 
while the radio and its front panel were 
taken from an old set and fitted ‘into the new 
cabinet. Both radio and player are con- 
nected to a double-pole, double-throw 
switch by plugs. 

The cabinet was built of 13/16” plywood 
with mahogany veneer on one side. The 
louvers, record shelves, and partitions are 
4” solid mahogany. All exposed plywood 
edges—such as the front edge at the top of 
the cabinet—were concealed with mahogany 
veneer. Mitered spline joints were used 
wherever possible to reduce the amount of 
edge veneering. 

Grooves for the back edges of the louvers 
are cut at angles in the vertical pieces of the 
louver housing, not in the horizontal parts. 
After the louvers were cut and fitted into 
their grooves, they were marked on both 
sides. Then the portions to be glued were 
masked during finishing operations. 

When the cabinet was completed, except 


As the cabinet was assembled, the necessary 
supports for the radio chassis were fitted in. The 
speaker is mounted beneath the radio and be- 
hind an opening in the louvered panel at right. 
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“This is the bottom of the door enclosing the 
record-player sid, of the, cabinet. The corer 
louver swings with this door. 


for fitting the louver boards, it was given a 
lacquer finish. During this operation, the 
louver grooves were filled with scrap lumber 
to keep them clean and ready for glue. 

I first applied a commercial wood bleach 
and then a quick-drying paste wood filler 
of natural color, A coat of lacquer sanding 


CARING FOR PLASTICS 6) 


Since the surface of articles made of 
Lucite® and Plexiglas® is relatively soft, 
no abrasive cleaners should be used on 
them, Lukewarm water and soap will 
clean these plastics, Excessive heat is 
harmful, so do not expose them to fame 
or use boiling water on them. 

First rinse the article to be cleaned 
with water. Then sponge it with soap 
and water, and again rinse it with clean 


water. Use only a cloth or sponge that is 
free of grit or dirt. After washing, wipe 
the article with a’ clean, slightly “damy 


chamois, «a pad of absorbent 


With both units connected to the switch by 
plugs, either gne ‘can be removed from the eab- 
et without disturbing the other or the switch, 


sealer was sprayed on, and when dry, 
sanded lightly and dusted thoroughly, Next, 
several coats of semigloss clear lacquer 
were sprayed on with wet sanding between 
coats, The final coat was rubbed with 
pumice and oil to a glasslike finish. Lastly, 
a coat of furniture wax was applied. END 


SHIPSHAPE HOME] 


ft cotton, or'a clean flannel cloth. 


Avoid use of window cleaners, benzene, denatured alcohol, and household cleansers, 
since these contain solvents or abrasives harmful to plastic. ‘Also avoid spot removers 
and ae polish removers. These usually, contain salvents that may attack plastic. 

‘nally, out the sparkle in plastics, apply paste wax and polish gently 
Bey oi aergerinan gienrcn gt meron of ‘static 
electricity on the article that attracts dust. This can be avoided by using a special 
wax that prevents the formation of static electricity. 

POPULAR SCIENCE MONTHLY SHOP DATA 
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Artificial-leather upholstery, a hardwood table 
top, and an oak-cask lamp form this ensemble. 


Furniture Maker 
Uses Barrels 


HE general store may lose some of its 

popularity when confirmed  barrel-sit- 
ters discover they can have the same mas- 
culine furniture right in their own homes. 
These models, made by the Bob Company, 
St, Joseph, Mo., are even more comfortable, 
for they've been given backs, arm rests, and 
upholstery, 

Barrels are particularly suited for chairs, 
ottomans, tables and the like. Even within 
the fixed barrel shape there is plenty of op- 
portunity for variation in style. Note, for 
example, the armchair being spray-finished 
in the upper right-hand photo. Arm and 
back space has simply been cut out of the 
upper half, leaving the original barrel con- 
tour. The flare-armed chair behind the op- 
erator, on the other hand, was made by saw- 
ing the barrel in half and putting the bot- 
tom on top. 


i 


Spraying stain on a barrel chair. Clean, well- 
seasoned hardwood staves get a natural finish, 


Tacking a layer of padding in a barrel seat. 
Upholstering is the hardest portion of the job. 


Plank Cut to Size Fits Floor Flush from Wall to Wall 


AN Easy way to fit 
floor planks from wall 
to wall is illustrated in 
the three sketches at 
the right. The last full- 
size plank (A) is put 
in place but not nailed. 
Lay another plank 


AND SAW ON LINE, 


Ents 


-@reverse B 
AND FIT HERE 


x 


above it with the 
grooved end flush with the wall and mark 
off the excess width on A. Turn over and 
fit in the marking piece, B, and rip the 
marked plank to the line. The tongued part 


is the waste, The grooved part should then 
fit flush with the wall, giving a clean, pro- 
fessional appearance.—Richard G. Brophy, 
Santa Fe, N. Mex. 
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What’s Your 
ngenuity —— 
uotient? 


“Don’t gum up the works,” my 
wife warned when I set out to seal the bot- 
of some highly glazed flower pot 
just what I did. After unsucce: 
fully trying various sealers, I found that wel 
chewed bubble gum stuck tightly to the 
smooth surface. The children did the chew- 
ing.-H. W. Squires, Virginia City, Nev. 


rap was the answer to 
dogs upsetting our garbage pail. I screwed 
a mouse trap to the lid, tied one end of a 
string to the trigger and the other end to 
the pail, and glued an explosive cap to the 
trap. Whenever the lid is removed, the cap 
fires—scaring the dogs away. Forget the 
whole business if you have a nervous gar- 
bage collector.Roy Nilson, Fords, N. J. 
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DAMPER 


80x FOR MILK 


Our milkman, besides clanking a lot 
of bottles together at 5 a.m., also starts our 
furnace. When he pushes the window open, 
the cable slackens and a piece of iron runs 
down the chain. When he cl the win- 
dow, the iron catches the chain and opens 
the draft.F, A, Robbins, Red Hook, N. Y. 


Here’s how I saved the bacon 
when the starting condenser of our refrig- 
erator motor fai wrapped half an elec- 
tric-iron element in asbestos and connected it 
as a resistor in place of the condenser. 1 

gave enough phase lead to start the cap: 
itor motor.-W. R. Percival, Toronto, Ont. 


you pulled off a smart ly? We 
Il pay fer acceptable contributions show- 
ing ingenious solutions of problems in the 
home, shop, garage, It doesn't 
matter if it's wacky . Use gov- 
emment postcards only. Contributions can- 
not be acknowledged or retumed. 


Cutlery Cabinet 


SLIDING door made of 22 slats laced 

together by rubber-covered stranded 
wire encloses the front of this knife cabinet. 
All the work can be done with hand tools, 
although power tools help in sawing and 
drilling. 

Make the two roller guides and caps first, 
cutting them from %” plywood. Then cut the 
two sidepieces from %” plywood. Next nail 
and glue the guides to the sides, leaving 
W” on each side for the roll front. Fit the 
guide caps, as shown, to leave a %” channel, 
Cut the false back next, and then nail and 
glue the bottom and sides to it, When you 
saw out the true back, be sure to make the 
hanging lugs part of it. 

Now make the sliding door. Cut 22 pieces 
of pine 5/16” by %” by 7%”. Sandpaper 
them smooth, rounding the edges so they 
will ride evenly over the guides. Build a jig, 
as shown in the drawing, and drill each 
piece. Then thread them on electric cord. 

After nailing the knife bracket in place 
and screwing a knob to the door, give the 
inside of the case and the door two coats 
of white shellac, Then nail on the front 
framing.—Dick Hutchinson, Alhambra, Calif. 
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Test the sliding door 
before nailing the front 
and back pieces in place 
and before cutting off 
and fastening the cord. 
If some of the slats do 
not | glide smoothly 
through the channels 
slip them off the cord 
and give them an_ad- 
ditional sanding. Sand 
the completed cabinet, 
above, and apply flat 
white paint and a coat 
of white enamel. 


Here the completed train chugs around its brass track, The inset is a full-size drawing. 


Tiny Toy Train Has 
Electric Ratehet Drive 


By Alfred J. Brosseau 


IR the small-fry age that doesn’t yet 
a model train but wants “one 
that runs all by itself,” here’s a Casey Jones 
special Dad will have a lot of fun building. 

Its drive is unusual. An AC magnet vi- 
brates two pawls against ratchet wheels on 
the shafts, giving the wheels 120 kicks a 
second—enough to send the train scooting 
around the track. Painted in vivid colors, 
with the base for the track a bright green, 
the toy will be a happy surprise Christmas 
morning. 

Although the locomotive parts are small, 
they don’t require extreme precision. There 
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are two ways to make the frame, as shown 
in the drawing on the opposite page. Use a 
piece of brass stock ” wide, The slot in the 
one-piece frame can be made by drilling 
out most of the metal and removing the rest 
with a saw and file. On the right side of the 
frame, the center hole is for mounting the 
pick-up shoe. 

Wind the coil on a %” by %” arbor with 
No, 32 magnet wire and then bind it with 
adhesive tape. To make the magnet core, 
clamp seven pieces of soft iron in a vise and 
bend them to a right angle. Then clamp in 
a &” piece of steel and bend the iron around 
it to form a U-shape. Use the frame as a jig 
to drill mounting holes in the core. 


Above are details of the magnetic-drive engine. 


For the ratchet wheels, you can use 
cigarette-lighter wheels. Be sure to mount 
them with the hook of the teeth pointing 
rearward at the top, as shown. The contact 
shoe goes on the same side of the engine as 
the two plastic wheels. “Tune” the armature 
to 60-cycle frequency by filing it or weight- 


Fitting the boiler shell. Steam dome, bell, 
and smokestack are soldered on before assembly. 


Armature spring should be tuned to 60 eycles. 


ing it with solder until 

The boiler shell is a slotted aluminum or 
brass tube with ba of 1/16” metal ce- 
mented, soldered, or sprung on. The draw- 
ings: include patterns for the cab, tender, 
and passenger car. You can sandwich sheet 
aluminum or tin plate between 4” plywood, 


vibrates vigorously. 


re s 
Putting on finishing touches. Paint the wheels, 
cab, and frame red. Then stripe with India ink. 


Novenser 1948 19) 


=] ONE HALE, 
(+) "Tas IN OTHER — 


CAR WALE-PATTERW 
CHALE SIRE) Tyg, 


SLIP TAB A 
INTO SLOT 
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Cutting track layout, After first cut, carefully 
scribe a second line 15/32” in from’the edge, 


lay out the patterns on the wood, and cut 
them out on a jigsaw. 

Make the track of two strips of brass, 
1/32” thick and 5/16” wide, First lay out 
the line of the outside track and cut it out 
on the jig-saw. Then, on the inner piece of 
plywood, scribe a line 15/32” from the edge 
and cut along this, saving the narrow strip. 
Next drill very small holes in the bottom 
edges of the brass track strips and nail them 
to the two large pieces of plywood. Now 
take the narrow strip of plywood left b 
igsawing and put it back in plac 
Finally, nail all three pieces to a base. 
After painting the engine and car, you 
can make decorative lines on them with 
India ink and a pen. Then connect a 6-volt 
transformer in the station to the track 
through a toggle switch, and highball, EN 


_ 
seealies the track. Here the plywood is held 
or 


in a vise for nailing brass strips to the edge. 


Turntable Swings 
Small Radio for 
Peaking Signal 


WO real advantages are yours wi cre g 

turntable for midget radios. Placed on it, 
the radio will swivel at the touch of a finger 
for tuning from either side of a table. If the 
set has a built-in loop antenna, another touch 
swings it to favor the station to which the 
dial is set. This can often make the dif- 
ference between good and bad reception. 

Dimensions may have to be changed 
slightly to suit the cabinet. A piece of ¥' 
composition board cut to fit the bottom of 


s= 
@ 
2 


M" stor—~ 
K”COMPOSITION BOARD 


a 
2M RAD, 
an ae 
+ 


Mx 5" owes 
Ya" PLYWOOD BASE > 


The composition-board plate is fastened to the 
If desired, 


receiver by the chassis screws. 
felt may be glued to the bottom of the base 


The are slot for the stop pin can be scroll- 
A dowel is set in a 


sawed, or routed as above. 
board clamped beneath to act as a pivot. 


4” ROUTER BIT 


the receiver is held in place by the chassis 
screws. Make a plywood base slightly 
smaller than the radio bottom, Space the 
pivot and stop pins and three furniture 
glides to suit. A bolt and nut may be sub- 
stituted for the pivot pin, but take care that 
it does not come into contact with the 
Glenn A. Wagner, Delmar, N.Y. 


To loeste the sorew centers, cut a pioce of 
et the size of the plate, press it down, 
ind transfer the imprinted marks for drilling. 


Sand and finish the base before hammering in 
the %" furniture glides. The %” by dowel 
pins should be glued into holes in the base. 
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Model Air Engine 
Any Fuel 
oe . 


Runs on 


"Oi 


Fired up with anything from wood shavings to 
a Bunsen burner, the engine does a steady 400 


62/6 


Tin snips and soldering iron are your 
chief tools for building this model of 
a 19th Century power plant. 


By Harry Walton 


ERHAPS the rebirth of the hot-air en- 
gine (see PS, Feb. "48, p. 145) gave 
you a yen to see this old-timer in action. 
Although the improved Philips design would 
require careful machining, you can easily 
make a model of the old two-cylinder type. 
The little engine shown demonstrates 
some of the advantages of this prime mover 
ietness, full-stroke double action, and 
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It has no boiler or safety valve. Power 
mpulses every revolution, 


rpm, 
piston delivers two 


an entire lack of choosiness about fuel. It 
has run on alcohol, fire kindlers, gas, wood 
shavings, and even matchsticks! 

Designed for easy construction, the model 
has no critical dimensions. Those shown 
may be altered so long as similar cylinder 
proportions are maintained and cranks give 
proper piston action, 

An old electrolytic radio condenser with 
a seamless drawn can and a mounting nut 
forms the displacer cylinder. Remove the 
nut, pry out the closing disk, and empty the 
contents. Drill or punch a hole to fit the 
port tube midway of the cylinder. 

A small condenser can, film container, 


racsox f 4 


DISPLACER 
B crunoer 


PISTON 


an 


Fly-sereen grate burns matches or ¢ 
fe slips on displacer just ahead of firebox, 


Heat differential is key to power. Extra. tin- 
can tank keeps water in jacket from boiling 


or bouillon-cube can that will fit into the 
displacer cylinder loosely—leaving a gap of 
about 1/16” all around—becomes the dis- 
placer piston, It must be light and fitted 
with a lid so that you can close both ends 
Run the piston rod right through, pening 
over the end. To keep the piston from slid- 
ing on the rod, solder a washer at the front 
end or hammer a flat crimp on the rod. 


You'll have to bush the hole in the end 
disk through which the condenser wires 
P Drive in a brass or lead plug and 


drill it a close sliding fit for the piston rod 
It's a good dodge to drill undersize, and 
then file a long flat bevel from one end on 


@ Piston pispLaces 
‘AIR TOWARD HOT END 


It Run? 


ir expands when 
heated. In the air engine, it’s alter- 
nately heated and cooled,’ Changing 
volume, it can be made to push a pis- 
ton back and forth. 

At A, a loose-fitting displacer piston 
in a closed cylinder is at the cool end, 
forcing most of the enclosed air to go 
to the hot end. Heated, it expands, 
and through the connecting port 
pushes the power piston in the small 
cylinder forward, 

"As both cranks are on the same 
is moves the displacer piston 
at B, Air is forced to flow 

past it to the cool end. Here the air 
contracts, sucking the small piston 
back, Thus there are two power 
strokes. A water jacket or fins keep 
one end of the displacer cylinder cool. 


Lixe most things, 


a piece of the piston-rod material, for use 
as a rea The rod must slide freely with- 
out spilling air, and the gland should be 
long enough to carry the load of the piston 
without binding. 

File the port tube to fit the power cyl- 
inder as in the drawing, bending down the 
end to close it. Then flange over the other 
end slightly so that it won't slip out of the 
displacer cylinder after it’s inserted from 
inside. Solder on a washer to keep it from 
slipping back in, 

Calk any holes in the: displacer piston 
with auto body solder, black furnace cement, 
or similar metallic putty. The piston must 
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Plan view with firebox removed. Flywheel 
bearings. Water jacket surrounds 1%” of 


be airtight and securely fixed on its rod. 

The water jacket is a tin-plate box. Make 
two cylinder-size holes in each end of a 
strip and bend it U-shaped. Slip it on the 
cylinder and solder on two side plates. The 
joints between tank and cylinder can be 
calked later, 

With the piston inside, crimp over the 
can to hold the end disk in. Calk all around, 
and mount on a notched bracket, drawing 
up the condenser nut to clamp the crimped 
end tightly. The piston should slide freely 
the full length of the cylinder. 

A piece of seamless brass tube makes a 
good power cylinder. The back tin-plate 
bracket also forms the cylinder head. Put a 
4” hole in it, solder the bracket in place, and 
solder the port tube over the hole. Be sure 
all is airtight. Then mount the two cylinders 
on a base and calk around the port tube and 
water jacket. For continuous running, con- 
nect a tin-can cooling tank with two tubes 
to the top and bottom of the jacket. 

A bit of aluminum was turned to make 
the power piston, with one packing groove. 
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joes between 
ig cylinder. 


This can be done on a wood lathe, 
a drill press, or in an electric drill, 
If you can find a piece of tubing 
that slides closely in the cylinder 
(or can be made to do so with 
emery cloth) you can solder on a 
piston head to which is riveted a 
wrist-pin bearing, You can also 
build up a piston from washers, 
turned to diameter in a drill chuck 
by applying a file, 

Bearing standards and connect- 
ing rods are tin plate. A flywheel 
can be improvised from a can lid 
as shown. Space the cranks 90 
deg. apart and bend the rods to get piston 
strokes right. With only the displacer con- 
nected, the flywheel should spin easily. The 
power piston, fitted with faucet packing and 
oiled, should have a compression bounce. 

Cut a hole in a bit of asbestos board and 
slip it on the hot end of the big cylinder as 
a heat baffle. Make a firebox from a flare- 
top beer can. Roll up a strip of soft sheet 
asbestos in a jar lid for an alcohol burner, or 

e a grate out of some screening for solid 


fuel. 

Fill the cooling tank, light up, and in less 
than a minute the engine should respond to 
a starting twist by running merrily. If it 
doesn’t, look for air leaks at the calked 
joints, a leaky piston-rod gland, or mechan- 
ical binding. To check leaks, remove the 
power piston and insert a cork with a hole 
in which a bicycle-pump tube is fitted. Put 
the engine under water and pump. 

You can demonstrate the action by hold- 
ing the power-piston rod in the fingers and 
sliding the displacer rod back and forth. 
The power piston should follow it. END 


Decorate the finished project with brass nail 
heads and buy a 3%” square glass ash tray at 


05S. 


Leather-Covered 
Smoking Set 


ARDBOARD, artificial leather, and glue 

are the main materials needed for this 
combination ash tray, cigarette box, and 
match holder. Tools used are a knife and 
scissors, 

Make the box first, cutting out the pieces 
and gluing them together. After the box 
assembled, glue it to the 4%” by 8%” base, 
and then attach the slanting sides and ends. 
‘As you go along with the construction, glue 
1” wide strips of wrapping paper along each 
joint to strengthen the form, 

The set will look nicer if you finish it in 
two shades of artificial leather. About yd. 
of each color will make two complete set: 
Use one color for the corners and bottoms 
and the other color for sides, partitions, and 
cover. The cover is a 3%” square of card- 
board fitted with a pull ring. Glue on the 
leather before screwing the pull ring in place. 

Corner pieces can be by the pattern. 
Glue these on first, fitting them so the wide 
end will overlap the bottom of the form and 
the narrow end will overlap inside the form. 
Cut the side coverings 3%” overlap- 
ping %” on the bottom. Don’t forget to cut 
narrow slits in the sidepieces to fit the par- 
titions, The endpieces are glued on the 
same way, so they overlap the bottom. Cut 
two 3%” squares and glue them to the bot- 
tom of each section. Lastly, cut a 4%” by 
8X” piece for the outside of the bottom. 

The lid rests on a thin cedarwood lining 
glued in the cigarette container—David 
Wishner and Jay Obrien, Brooklyn, N. Y. 


a dime store. 


At right, an endpiece has been 
removed for a view of the interior construction, 
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New Furnaces 
Lick Fuel Shortages 


sa 


FEEIG NOY 


DUCT To 
DISTANT ROOM 


Hidden inside chimney, this novel oil furnace 
is designed to save space in new homes. Attic 
fan forces air down along a heated steel pipe 
in chimney and out through registers at Boor 
level. Under-floor ducts carry heat to distant 
rooms. The chimney must be specially built. 
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wre fuel scarce in recent years, you'd 
have given a big welcome to some of 
the new home heaters now on the market. 
Not only do they get more heat from the 
fuel you burn, but if one fuel becomes short 
or too expensive, you quickly convert to an- 
other that’s in better supply or less costly. 

In one case, you just flip a switch. Push 
it one way and you start up the oil burner. 
Push it -the -other, and you're all set to 
burn coal, 

You'll find this convenience in a double- 
duty heater now being produced by the 
Diesel Oil Burner Corporation, of Jamaica, 
N. Y. This unit has two separate combustion 
chambers housed in a single compact jacket, 
one for coal, one for oil. The heater is suit- 
able either for steam or hot water. 

Chrysler Airtemp, Norge, and Spencer 
are other manufacturers who have heeded 
the lesson of the war ‘years, when many 
home owners had difficulty changing over 
their plants to another fuel. 

With any of these makes, a hand-fired coal 
furnace is now the basic unit. Starting with 
this, you can later make it automatic by add- 
ing a coal stoker, an oil burner, or a gas 
burner. When the change is to oil or gas, 
the coal grates are removed and stored away 
for emergency use. 

‘A novel gas-oil conversion unit has been 


A thermostat outside house - 
switches this heating unit 
back and forth between oil 
and gas. Oil is used only if 
temperature drop puts heavy 
load on local gas supply. 


Oil or coal, take your choice. With this new 
heater, made by Diesel Oil Burner Corp., you 
change from one fuel to the other in a matter 
of minutes. Note coal-feed door on the side. 


introduced by Norman Products Company, 
of Columbus, Ohio. This unit automatically 
switches back and forth between oil and 
gas, depending on the temperature outside 
your home, 


Grates are easily removed from the Chrysler 
Airtemp © if you want to shift from coal to oil. 
Sheet metal is placed around oil burner to close 
furnace. Ash door is stored away. 


foi-suaner 
‘SWITCH. 


Lt 


A switch make: 
prevents use of oil and coal equipm 
same time. When the coal damper is opened, 
a switch automatically cuts off oil burner. 


he change. This manual lever 
nt at the 


Ordinarily, it burns gas, But when the 
temperature drops to a predetermined 
point, a thermostat mounted outside the 
house shuts off the gas and feeds oil instead. 
The changeover point is slightly above the 


A blower and air filter are seen in cut-away 
view of Chrysler Airtemp. An optional feature, 


the blower-filter unit increases the heating effiz 
ciency of this hot-air furnace. 
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FLY-ASH TRAP FROM 
_— DELIVERY TUBE 


You can now buy the Anthratube. Commer- 
cial unit above is made by Axeman-Anderson 
Co., Williamsport, Pa, Developed by the hard- 


temperature where the gas company’s peak 
load occurs—the time when everyone is us- 
ing gas and there may not be enough to go 
around. When the cold snap is over, the 
unit switches back to gas. 

Gun-type oil burners are being made more 
efficient, particularly in respect to their abil- 
ity to burn the new catalytic oils that you 
now sometimes get instead of the thermally 
cracked oil of former years. This is im- 
portant to you since the catalytic stock is 
usually more economical to buy. 

The trend here is toward greater tur- 
bulence in the air that’s mixed with the oil. 
Among the leaders in this respect are Norge 
and the Richfield Manufacturing Co., of 
Baldwin, N. Y. Norge is marketing a Whirl- 
ator Head® and Richfield a Turbulator 
Head ®, Both of these are said to break up 
the oil into finer particles. 

Space saving is an aim of some manu- 
facturers, and new heaters in general are 
more compact than a few years ago. 
Unique in the space-saving field is a warm- 
air oil furnace that’s hidden in a 25” by 25” 
chimney. Made by Chimney Furnace Cor- 
poration, Rockville, Md., it utilizes the heat 
that often escapes up the chimney. An ac- 
companying sketch shows its operation. A 
fan drives air down along a heated pipe. 

This furnace can be used in either a base- 
ment or no-basement home, but it’s limited 
to new construction because a special chim- 
ney is required. The chimney must be in- 
side the house to prevent heat loss. END 
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ation (PS, Dec, '46, p. 152), 
the Anthratube burns anthracite by forced draft 
A revolving screw (not shown) feeds the coal, 


New Heating Accessories 
Stretch Your Fuel Dollars 


‘Thermo-Matie Registers © made by Dole 
Valve Co., Chicago, regulate heat input to 
each room. An easily-set thermostat keeps 
the room at desired temperature, 


e — | 

- a —d 
flue after oil 

auictney diate bea 

d by the 

befcre burner tums on, Samp- 

sel, Spring Valley, IIL, makes it, 


n 
‘orsham Co. 
. ashes are 


Clock thermostat made by Honeywell is quick- 
Wy installed. It requires no transformer, since 
the clock uses a 115-volt motor instead ‘of the 
24-volt motor that’s found in some others. 


Turbulator Head @ for gun-type oil burners is 
made by Richfield Mfg. Co., Baldwin, N.Y. It 
gives the swirl and turbulence needed to mix 
air and fine oil particles, enabling you to bum 
new catalytic fuel oils efficiently. 


dumped from level grate (1). Tipping inclined 
grate (2) moves hot coke to level grate. Coal is 
“1 (3), Latter cokes as other burns (4). 


Aluminum chimney matketed. by. ‘Van- 
Packer Corp., Chicago, is so light that floor 
will support jt, making foundation unneces- 
sary. It-can be installed in a few hours and 
costs half as much as brick. 
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Grooving and 
Rabbeting with 
Woodworking 


Machines 


RABBETING 


LeDoe 
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With common power tools, accurately 
cut dadoes, rabbets, and grooves are 
only minutes in the making. 


By Edwin M. Love 


IKE everyone else, the woodworker has 
to strike a balance between what he 
puts into his craft and what he takes out. - 
The price of fine work is skill, time, and ef- 
fort; his judgment tells him how much of 
the last two to spend on any given project. 
‘As was pointed out last month, grooves, 
dadoes, rabbets, and the like have many 
applications in cabinetry. When they have 
to be made with hand tools, you first want 
to consider whether the extra strength and 
neatness of the finished job make the extra 
work worthwhile. 

With power tools these operations are so 
simplified that there is rarely any need to 
forego their advantages. Woodworking ma- 
chines not only reduce the time and effort 
involved in doing the job, but they also save 
the worker hours of practice that would be 
needed to become expert in the use of 


the most convenient 
for rabbeting. It has a projecting 
ledge or shelf on the edge of the infeed 
table which supports the work. Slide the 
jointer fence to the right until the cutters 
project the width of the rabbet desired. For 
very accurate work, make test cuts in scrap. 
Press the board firmly against the fence and 
table as shown in Fig. 1, and feed it over 
the blades. Note that the guard can't be 
used in this setup, so it’s up to you to take 
extra precautions for your own safety. Most 


rabbets will be made in one pass, but two 
or more may be better in cross-grained or 
very hard wood. 

On rare occasions you may have to make 
a narrow rabbet that is deeper (measured 
from a face) that the maximum depth of cut 
the machine can handle. In such cases, 
stand the board on edge as in jointing. By 
this method the depth of the rabbet will be 
limited only by the width of the cutter. 

A jointer is sometimes used to rabbet the 
end of a board, but unless you have a hold- 
ing jig, don’t try it on a piece less than 5” 
wide. The method is essentially the same as 
edge rabbeting. Take special pains to hold 
the board level. Feed it in slowly, especially 
near the end of the cut, to prevent splinter- 
ing of the rear edge as the cutters break 
through. 

Many carpenters prefer the circular saw 
for rabbeting. It will make larger rabbets 
than almost any other tool. Two cuts are 
taken with an ordinary combination blade. 
Set the machine as for ripping, allowing the 
blade to project above the table by an 
amount equal to the depth of the rabbet. 
Cut into the face of the board. Set the fence 
again and saw the adjacent side of the rab- 
bet as shown in Fi If the rabbet is to 
be square in section, you can save time by 
leaving the fence setting unchanged and 
sliding the rabbeted face against the fence 
for the second cut. While this imprisons the 
waste stock between the board and the 
fence, it gives added safety by keeping the 
blade behind the work. 

A drill press equipped with a rotary plan- 
er is an efficient tool for making shallow rab- 
bets. Set the machine as for planing, adjust 


the fence for the correct width (this may 
have to be done by taking a test cut in scrap 
stock), and plane out the rabbet as pictured 
in Fig. 3. An end rabbet is shown here, but 
the technique is exactly the same for an edge 
cut. If greater width is required, simply 
shift the fence and make two or more passes. 

‘The versatile shaper rates high in cutting 
rabbets. Mount a straight-edged cutter on 
the spindle and clamp the fence where it 
will allow the knives to cut to the required 
depth. The fence faces must be set in a 
straight line. A rabbet can be cut on the 
upper or lower side, according to circum- 
stances. If below, as in Fig. 4, the cutter will 
be hidden by the work. This is a valuable 
safety feature; it also insures that—regard- 
less of thickness variations in the lumber— 
the rabbet will be uniform on all pieces proc- 
essed at the same setting. 

Sometimes the important dimension is 
the thickness of the tongue rather than the 
depth of the rabbet. In such cases, set the 
cutter above, as in Fig. 5. Then the tongue 
will always be uniform regardless of other 
variations, 

In all cases feed the work against rota- 
tion of the blades, If the shaper is reversi- 
ble, favor the grain by cutting with it when- 
ever possible. Use mechanical hold-downs 
for greatest safety, 

Making a dado is a fairly involved task 
with hand tools, but it’s a single-pass job on 
a circular saw equipped with a dado head 
(Fig. 6). A dado %” wide calls for one saw 
blade; two are required for a X” cut. Wider 
ones are made by sandwiching “chippers” 
between the blades. The cutting edges of 
the chippers are placed at the openings be- 
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tween the saw tooth groups. Dadoes of the fence. Grooves can also be made with 
varying width can be made by using dif- a “wobble” saw, which is an ordinary blade 
ferent combinations of inside cutters. Add _ that is set at an angle with the arbor, A pair 
paper washers for fine adjustments. of washers thinned at one end cause the saw 

A dado is usually cut as shown in Fig. 7. to run out of true. The extra side swing cuts 
The miter gauge is used to keep the work- a kerf wider than normal. Tapered washers 
piece exactly at right angles with the blades. can be made of plywood, or you can buy a 
Note the wooden auxiliary fence that is set of steel ones calibrated to show the 
screwed to the miter gauge. It supports the , amount of wobble. The edges of a groove 
back edge of the work and prevents splin- \ or dado cut with a wobble saw will be 
tering, while giving a substantial base for | angled unless it is made in a series of shal- 
long pieces, low cuts. 

Grooves made lengthwise of the lumber A blind dado is made by stopping the for- 
are cut in an operation similar to ripping, ward motion of the wood before the head 
but using a dado head. For edge grooving, cuts through the edge. Clamping a block 
slide the board on edge with one face against to the table will limit the stroke accurately 
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and automatically. If both ends of a dado 
are to be left blind, clamp a starting block 
where it will prevent kickback of the piece 
as it is lowered over the cutters. When nec- 
essary, the ends can be trimmed square 
with a chisel. 

Blind grooves are made in a similar man- 
ner. To handle long stock, screw an auxiliary 
fence to the regular one and clamp the stop 
blocks on it. 

End rabbeting with a dado head is illus- 
trated in Fig, 8. To make a similar cut along 
an edge, use a molding head and keep the 
unwanted section of the head under the arch 
of the fence. If-the regular fence is not 
arched, attach an auxiliary wooden one 
that is. 

Grooving on a shaper, shown in Fig. 9, 
is very similar to rabbeting. Use a cutter the 
same width as the desired groove and raise 


it above the table as required. The same 
procedure ¢ 


be followed when a drill 
1 as a shaper. 

ace dadoing and grooving, the drill 
press is used with a router bit held in a 
solid chuck and rum at highest speed. Clamp 
a strip of wood to the table or use an auxil- 
iary table and fence. Adjust the fence to 


Drill Press and Holder 


‘CUPPED WHEEL 


inter blade 
press. 


jamped in this tw 
can be prec 


iece jig, a jc 
ion sharpened on the 


A steex block beveled to the proper an- 
gle will enable you to use your drill press 
for precision sharpening of jointer blades. 
The jig shown in these photos is used with 
4” blades. 

Mill or saw the steel block to the correct 
angle and width. The grinder setup illus- 
trated can be used to finish off the seating 
surface of a partially finished block. Cut a 
clamp plate, put it in position, and drill and 
tap the block for the two or three screws 
needed to secure the clamp. 


a 
eee 


— 


bring the router the desired distance from 
the edge of the piece. Lower the bit for the 
depth of cut, lock the quill, and feed the 
work from left to right. If the cut must be 
made in more than one pass, make all suc 
cessive cuts in the same direction, 

A simple method of guiding the router in 
dadoing is shown in Fig, 10, Clamp a 
straight-edged strip to the underside of the 
board, making it parallel to the dado. Set 
it so it can slide against the end of the auxil- 
iary table or the edge of the drill-press table, 
and push the work. END 


- 


¢, 
Sharpen Jointer Blades 


| 
A beveled block, clamp plate, and screws make 
up the jig. Size and angle should suit blades. 


In use the blade is locked in the jig and 
the cupped grinding wheel—run at 5,200 
r.p.m.—is lowered into light contact with the 
edge. Set the drill-press depth gauge for a 
light cut. 

Hold the jit firmly on the drill table 
and feed it carefully under the grinder by 
hand. After each pass the depth-gauge stop 
screw is backed off slightly to permit another 
cut. If the final pass is very light, little hon- 
ing will be required—E.F. Lindsley, N. 
Prairie, Wisc. 
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How to Use 
Copper Tubing 


Fine for refrigerator and auto plumb- 
ing, this material has dozens of shop 
and craftwork uses besides. 

By Walter E. Burton 


‘ANT running water in your darkroom? 
Or cutting oi] fed to your lathe? May- 
be you have a handmade tray that calls for 
something special in handles, or want to 
make a modern small photo frame. For any 
of these, copper tubing may be the answer. 
You can cut tubing with a hacksaw. But 
this produces ragged edges that have to be 
squared with a file. If you're going to do a 
lot of work with tubing, a special cutting 
tool, as shown in Fig. 1, is preferable. Even 
such a tool, though it cuts the tubing square- 
ly, sometimes produces burrs. You can buy 
a deburring tool, but a countersink—the kind 
used on wood—and a file will be satisfactory. 
Use the countersink for internal deburring 
and remove outer burrs with the file. 
Copper tubing is easily bent. However, 
you must take care not to collapse the tube 
walls, To guard against this, use coil springs 
or a filler material that can be removed after 
the bend is made. 
Figure 2 shows a set of tube-bending 


springs you can buy. They're used inside 
only when the bend does not extend beyond 
the length of the spring. For bends of great- 
er length, slip a spring over the tube and 
shift it as you make the curve. 

Among the fillers for bending are resin, 
tar, very fine shot, salt, lead, solder, sand, 
and special alloys with low melting points. 
Lead and solder require considerable heat 
to melt them out of the tube after the bend 
is made. The special alloys can be flushed 
out with steam or hot water. . 

Bending may harden the tubing enough 
to make it brittle. If further bending is nec- 
essary, anneal it first by heating it red hot 
and letting it cool in air or water. 

When you get into work with larger tub- 
ing, a simple help for bending is a wooden 
block with a hole in it slightly larger than 
the tube diameter. The big photo on the 
facing page shows such a block in use. 
Clamp the block in a vise and move the tub- 
ing through the hole a little at a time, bend- 
ing it at each step. 

There are many ways of joining tubing or 
of connecting it to iron pipe. Plumbing shops 
sell tees, elbows, caps, and other fittings, 
or you can solder the joints, On smaller 
tubing, threaded fittings are usually em- 
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ployed, while larger, plumbing-size tubing 
generally has soldered fittings. 

A flared tube end with a compression fit- 
ting is one of the most widely used means of 
joining tubing. A flaring tool, Fig. 3, clamps 
the tube end in a chamfered hole while a 
conical tip forces the tube walls outward. 
Before flaring, however, a nut is slipped over 
the tube, as shown in the center of Fig. 5. 
The nut then is tightened to force the flare 
against the other fitting. 

‘The compression fittings in Fig. 4 squeeze 
the joining parts tightly against a sleeve or 


208 rorurar science 


ring gland slipped on the tubing. The fit- 
ting shown at the bottom of Fig, 5 has a 
collar that shears off to form a sealing ring 
when the nut is tightened. 

Two soldered fittings are shown at the 
top of Fig. 5, while Fig. 6 shows a female 
pipe adapter being soldered to a tube. In 
Fig, 7, a male adapter soldered on the tube 
is being fitted, 

One of the simplest methods of joining 
two tubes is to slip one over the other, sweat 
them together, and then wipe solder over 
the joint. This is illustrated in Figs. 8 and 


COMPRESSION BUSHING 


9. If the tubes are the same size, flare the 
end of one enough to fit over the other. 

Copper tubing has unlimited possibilities 
in decorative craftwork. Shown in Fig. 10 
is a bud vase made of three sizes of tubing 
soldered together and sweated to a base. 
The tubes were polished on a wire wheel 
and coated with clear lacquer. The key ring, 
made of X” o.d. tubing bent and 
g alloy. 

It is wise to coat the fini hed project with 
clear lacquer after buffing, to avoid tarnish- 
ing. END 
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Grip Turns Taps. Your drill press will 
tap holes with the same precision it drills 
them. But lacking a special chuck, you can't 
use motor power, and turning the chuck by 
hand isn’t easy. This gadget, made of cold- 
rolled steel, furnishes the grip you need. 

Made for a Jacobs ® chuck, the tool is a 
steel ring tapped to receive two threaded 
handles and fitted with a sliding pin that 
enters any of the chuck-wrench holes. The 
pin is retained by a bent rod driven into the 
ring. In use, the tap is first tightened in the 
chuck. Then the handle is slipped on.—John 
A. Bates, Wise, Va. 


All-Angle Welding Clam 
ing a fixture that would hold work in any 
position for welding, I made this one from 
odds and ends of pipe. Smaller pipe would 
adapt it for more delicate work. Use sections 
that telescope easily into each other. The 
three slip joints give directional and height 
adjustment.—Gordon Siniard, Barryton, Mich. 
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Jig Aids in Drawfiling. It's diff- 
cult to finish edges squarely by hand unless 
you're a whiz with a file. But the jig above 
makes a true, smooth edge almost inevitable. 
It consists of four pieces of steel angle, two 
tapped 8-32 for clamping bolts, and the 
others drilled clearance size. The length of 
the sections, and the screw spacing, of course 
depend on the width of the file. You'll save 
yourself effort if you oil or grease the work 
faces that guide the jig—Joseph Tracy, 
Manhattan, N.Y. } 


by” 


Center Rest Improvised. From a 
junk-yard casting (part of a Chevrolet truck 
universal), I made a useful center rest for 
my lathe. I brazed three nuts 120 deg. apart 
to the edge of the casting, and drilled and 
tapped: the base for a 5/16”-18 hold-down 
bolt. A notched hardwood spacer fits the 
lathe ways, Steel bearing balls %” in diameter 
are silver-soldered to the ends of the three 
7/16"-14 bolts that support the work— 
Edward Munroe, Schuyler Lake, N. Y. 


Files Help Vise Hold. If vise jaws 
are worn smooth and no longer grip tightly, 
try holding work between a pair of old files 
or rasps, as pictured above. This setup is 
especially useful when threading, loosening 
tight nuts, or performing other operations 
where round stock must be gripped very 
securely, It's also handy when there's danger 
that tubing or pipe might be crushed if the 
vise is tightened hard.—Don G. Pittwood, 
Moscow, Idaho. 


Ring Sets Tool Height. I found it 
tedious to adjust tool holders and rockers to 
bring lathe cutters to exact center height, 
so I made some special rings to do the job 
for me. Using 2” steel stock, I turned a ring 
to a thickness that would bring the cut-off 
tool to the correct level when clamped 
without a rocker, as at A above. Other rings 
of different thicknesses can be made to suit 
other tool holders, as shown at B. In the 
case of these rings the exact thickness is 
less critical, since minor adjustments can be 
made by sliding the bit in or out of the 
holder to change the height of the cutting 
edge.—Allan S, Reid, Valparaiso, Chile. 
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Kk Locates Holes. When 
holes in short pieces of round 
stock, it’s difficult to spot the work and drill- 
press vise accurately. A special V-block made 
to suit your vise will make the centering job 
easier. It is a steel block with a central V 
of the same angle as the twist-drill edges 
and a pair of lower shoulders that are a 
sliding fit on the vise sides. To use, place 
the work between the jaws and locate the 
vise lengthwise; then remove the work and 
use the block to locate it transversely; and 
finally replace the work on the block, clamp: 


the vise down carefully, and start drilling. ~— 


—H. Moore, Leeds, England. 
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Keeping the 
Home Shipshape 
eee 


3 lean one—is fine 

polishing fur especially pieces with 
curves and molding. The soft pad adapts it- 
self to such uneven surfaces. 


ary shoe buff 
Si 


Valances faced with drapery fabrics that can | A sturdy wire coat hanger and several large 
be changed with your curtains will give your | safety pins will hold a pillow comfortably up- 
color scheme a lift. ‘They are simple to make; | right against the back of a bed. Stick the pins 
molding is held by screws from inside. through the pillow case and the pillow. 


Hang-up hooks for pot holders can be made | Sluggish door chimes that refuse to respond 
from metal clasps taken from old garters. Re- to careful cleaning will often sound better 
move the clasp and sew it to an edge of the after a little powdered graphite is blown onto 
holder as shown in the drawing above. the plunger to smooth its way. 
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Tooth-powder waste due to excessive flow 
from large spout openings can be stopped by 
drilling a ¥" hole in the cap. Leave the cap 
on and rotate it to open or close the hole. 


Lower cupboard shelves become more acces- 
sible when fitted with an extra bottom to 
which a rear ledge has been butted. Simply 
pull out the false shelf to get at the contents, 


Absent-minded users won't carry the nail 
clipper out of the bathrom if you attach it to 
the wall with a chain. Drill the clip for the 
chain if it doesn’t have a hole already. 


Do your children jam the type bars and gen- 
erally gum up your typewriter by banging the 
keys? To prevent damage, drop a wad of paper 
on the type when you leave the machine, 


“To even up or shorten the legs of a table or 
chair uniformly, cut a slot in a cardboard mail- 


b(>7 


ing tube, 
it to seri 


ip it over each leg in turn, and use 
a sharp mark or as a saw guide, 


Novemser 1948 213 


Pocket-Size Flashlight Powered by Tiny Magneto 


A vest-pocket flashlight that operates 
without batteries has been put on the mar- 
ket by the Jeny Corporation, Merchantville, 
N. J. Electricity for the bulb is provided as 
needed by pumping the spring-returned 


magneto lever. The complete unit weighs 
about 2% oz, and its size may be judged from 
the photo at the upper left. As no lens or 
focusing device is used, the lamp gives wide- 
angle illumination." 


ol 


oh 
Tank for Glow-Plug Fuel 


To vse a glow-plug ignition sys- 
tem on a conventional model en- 
gine, I had to change the fuel tank 
as well as the fuel, for glow-plug 
fuels react with plastics. I removed 
the original tank and improvised a 
replacement from a discarded flash- 
light cell by sawing it in half, re- 
moving the chemical, and soldering 
a nut to the bottom. A bolt cut to 
the correct length secures the tank 
the the plate. The smaller “C” cell 
makes a better fit on some engines. 
—Don G. Pittwood, Moscow, Idaho. 


Portable Alarm Can Be Used Whe 
0 
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You Need it 


Tras burglar alarm is easily installed or 
switched from one window or door to an- 
other, or used by campers to signal the ap- 
proach of strangers. It's made of a doorbell 
and a three-cell flashlight; either can be re- 
stored to its original service in a minute. 
Two spring-brass contacts and the bell are 
screwed to a piece of wood which is fastened 
to the flashlight with a rubber band. 

Break the glass off a burned-out flashlight 
bulb and solder a wire to each of the fila- 
ment supports. Tape the base and screw it 
into the socket. A wood separator, tacked 
to the trip string, holds the contacts apart.— 
Ken Murray, Colon, Mich. 


Sound Track Added to Home 
Movies. No processing is needed to syn- 
chronize a sound track directly onto already 
developed 8- or 16-mm. home movie film 
with the Filmgraph®. The machine uses 
a fine jewel to cut a sound groove .002 
wide on either edge of black-and-white or 
color film. Played back through the Film- 
graph and a standard silent projector, the 
film then becomes a talkie. A mike and 
speaker are included in the outfit. The mak- 
er is Miles Reproducer, Inc., New York City. 


Stops Prevent Paper Slipping. 
To keep paper and negative from slipping 
out of alignment when the back of the print- 
ing frame is put in place, glue two photo- 


mounting corners to one end of the mask. 
H. W. Moore, Binghamton, N.Y. 


Distance Seale on Lens Shade. 
With cameras that have the distance scale 
engraved in the rim of the lens mount, set- 
tings cannot be read with a lens shade or 
filter holder in place. You can easily over- 
come the inconvenience of having to remove 
the accessory each time to read the setting. 
Simply letter duplicate distance scales on 
narrow paper collars and attach them to the 
flange of the shade or holder by bands of 
clear cellulose tape. 


Filter F. 
You'll always have accurate data handy if- 
you attach a small chart of filter factors to 
your filter holder or lens shade as shown in 
the photo. Fasten the chart on with rubber 
cement or cellulose tape. 


etors on Lens Shade. 
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DARK-OUTLINE BRIGHT-OUTLINE 
LIGHTING LIGHTING 


ing setups are basic. Othe shot, left, a 500-watt spot and 150-watt bulb 
can be added as needed. F di e in a reflector were placed as in the top photo, 


4060 


How to Photograph Glass 


Ordinary lighting on glassware means flare, reflections, and headaches. 
These two special techniques help get rid of the grief. 


By Kenneth 


Siwezey ing? Did your final prints contain a couple 
of glaring light reflections, with the object 

HY‘. you ever tried to photograph your _ itself practically inv 
wife's prized glassware or some plastic One experience like this is enough to show 
masterpiece you've spent hours in fashion- you can’t use lighting methods that are per- 
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Backlighting gives realisn 


his sparkling 
example of the bright-outli 


que. Three 


fectly suitable for portraits—one light, say, 
at the camera and another above and to the 
side. 

Why is this so? Because you see color- 
less, transparent objects—and the camera 
sees them—by more subtle means than you 
see opaque, or lightproof, objects. You de- 
termine the shape, texture, and tone grada- 
tion of an opaque object merely by light re- 
flected from its surf: On the other hand, 
you observe the characteristics of glass, plas- 
tics, and transparent liquids by a complex in- 
terplay of light and shadow caused by re- 
flection and refraction. 

To do a better job of shooting transpar- 


lights were used, two behind to the left and 
right and one m front to lighten the shadows. 


ent things, you don’t need special—or more— 
lighting equipment. Usually you can do 
with less. However, you do need a different 
approach, an observing eye, and plenty of 
patience. Practice with the two lighting 
methods suggested in this article should 
make the way a lot easier. 

The first technique produces a dark out- 
line. It’s an effective and dramatic way of 
showing the form of undecorated glassware 
and the design on cut and etched glass. The 
width and relative blackness of the dark line 
may be varied to suit your taste. 

This technique is simple, No light is 
aimed directly at the object. A single spot, a 
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is an excellent subject for 

ique. It shows outlines and 
graduations distinctly. Sometimes you can use 
it to show changes during chemical reactions. 


Contrasting examples of the dark (left) and 
bright-outline lighting methods are seen here. 
The effect at the left was produced by placing 
a spot at left side of subject and directing it 
diagonally against a white background at the 
extreme right. Backlighting with two spots 
gave the result at the right. When the subject 
contains a transparent liquid, as in this case, 
the bright-outline method is usually better. 
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A 200-watt spot provided the only, lighting in 
this case. It was located above and behind to 
the left. Notice how the projected shadow and 
light rings add interest to the picture, 


flood, or a combination of both is directed 
at a white background 24” or 36” behind 
the object. You can get endless modifica- 
tions of the basic dark line by changing the 
area and inten: atch of light by 
moving it from side to side or up and down. 

If you want a thin dark outline, spread the 
background light over a large area. To 
broaden the outline, reduce the circle: of 
light. For a softer effect, use a floodlight; 
for more contrast, a spot. To photograph 
the vase on the first page of this article, an 
ordinary 150-watt bulb was placed in a 
flood reflector and its light superimposed on 
the light from a 500-watt spotlight. This 
softened the shadows. 

If you want to change the relative width 
of the dark line on the two sides of the sub- 
ject, just shift the circle of light sideways 
on the background. 

But here’s a point to remember. If the 
rounded glass you're photographing is solid 
or filled with a clear liquid, you must move 
the circle of light in the opposite direction 
to produce the same dark-line effect you get 
with empty glassware, 

For example, suppose you're photograph- 
ing a plain glass tumbler. While it’s empty, 
the dark line will be thinnest on the side 
where the background is most brightly il- 


luminated. But if you fill it with water, the 
situation is reversed. 

The reason? When filled with water, the 
rounded tumbler refracts light like a lens. 
The same thing happens with a rounded 
solid glass object. Photos No. 3 and 4 to 
the right on this page are examples of this 
type of lighting. In each case, the circle of 
light was shifted to the right. In No. 4, 
notice the light area at the top right where 
there’s no water, 

When using the dark-line method you can 
give glass objects greater roundness by nar- 
rowing the background light and placing it 
a little off center. The illusion of roundness 
is also increased by shooting from above 
or below. 

A second method of lighting glassware is 
in sharp contrast to the first. Instead of a 
dark line, it produces a bright outline. Such 
lighting often produces more realistic re- 
sults, but just as dramatic. It depends on 
light reflected from surfaces and edges 

Usually called backlighting, this technique 
employs a main light directed through the 
glassware from a position above, behind, 
and to one side. A spot is preferable for this 
light. Place it carefully to highlight the top 
edge and also cast a pleasing shadow pat- 
tern through the object onto the table. If 
other edges or side surfaces of the glass re- 
main invisible, light them with small spots 
or floods, 

The bright-outline technique is especially 
useful when the glassware contains a trans- 
parent liquid. The photograph of the pitch- 
er and two glasses on a preceding page 
are an example of this type of job. 

Three lights were used. The pattern light 
was a 500-watt spot, behind, above, and to 
the left, A 200-watt spot slightly behind 
and to the right outlined the handle. Other- 
wise it would have blacked out. A 150-watt 
bulb in a reflector was placed above and in 
front to lighten the shadows. 

The latter emphasizes another good point. 
When it’s necessary to use lights in front of 
glassware, place them high or low to avoid 
direct reflection. 

Before photographing glass or similar ob- 
jects by backlighting, be careful to clean 
them thoroughly. If you don’t, every little 
speck of dust and dirt will show. Wash them 
in a solution of soapless detergent. Then 
rinse in clean water and dry with a lintless 
cloth. Even with this care, specks are apt to 
remain. These usually can be etched off the 
negative or spotted on the print. END 


filled with a clear liquid act 


as lenses, concentratinj 
ground when the dark- 
get a thin dark line (1), a flood was used to 
spread light over the background. The narrow 
beam from a spot widened the bands (2) while 
shifting the spot to one side altered their 
relative widths (3). Directing the background 
light far to right gave the effect in N 


light from the back- 
method is used, To 
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_ hatio-Building Hints for 


“ty 


By Frank Tobin 


29 


ANY craftsmen who have been bitten 

by the radio bug have discovered that 

the hardest thing about getting started in 

radio is—getting started, Right at the outset 

you have to answer a hundred practical 

questions that crop up even in the simplest 

pre sense can answer most of 

them, but a few pointers may help you past 
the first bottleneck. 


A ruler and a sharp punch are used to mark 


a chassis. For experimental layouts that ma’ 
have to be erased, use soft or colored pencil 
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The best way to learn radio building 
is by bui lios, but th 
enn GAlt yiouy dint etapias 


I RE2E 29, 
OS cuitetteraty, the cha 


‘is is the founda- 
tion of any electronic gadget. It’s the place 
where you hang all the parts. You can bend 
it up out of tomato cans, cut it from a 
breadboard, or use the orthodox kind that 
you buy in radio stores. Most of the latter 
are made of either aluminum or steel, gen- 
erally about 1/16” thick. They come in a 
variety of sizes and finishes, 

Aluminum, of course, is easier to work 
with than steel, particularly if you have only 


Where a hole is to be made, hit the punch a 
sharp hammer blow. The indentation guides the 
drill, helps get the hole exactly on center. 


a hand drill. With an electric drill the dif- 
ference isn’t very great. You can use car- 
bon-steel bits with a hand drill, but high- 
speed drills will last longer if you have a 
heavy-duty electric drill. 

Drilling the holes is an easier matter than 
deciding where to drill them. Tube sockets 
and coils especially must never be placed 
haphazardly. They have to be located and 
oriented so as to keep the leads as short as 
possible. Not all wires can be short, of 
course, but they aren’t all equally important. 
The critical ones are those going to plates 
and grids. From the diagram or a tube man- 
ual you can easily figure which way to turn 
a socket or IF transformer so that the leads 
will remain short, Screen-grid and B-plus 
wires are next in importance. Keep them 
short if you can, but don’t worry if they 
have to stretch a bit. Heater, ground, and 
AVC leads practically don’t ‘count in the 
shortness sweepstakes, 

Should you find that the grid leads in an 
audio or output stage have to be long, use 
shielded wire and ground the braid to the 
chassis at some point. Good examples are 
the connections to volume or tone controls. 
Do not use shielded wire in radio-frequency 
stages, as the added capacity of the shield 
may easily throw off the alignment of the 
coils and tuning condenser. And if any grid 
wire has to cross one that goes to a plate, 
make sure they do so at right angles. 


A chassis punch consists of a two-jaw cutter, 
left, a die, and a machine bolt. A. separate 
punch is needed for each different hole size. 


Drawing up the bolt with a wrench brings the 
cutter and die in contact with the chassis and 
shears out a clean, precise socket opening. 


Wherever possible, group components 
which perform similar functions. The RF 
and IF parts can go on one section of a 
chassis, the audio and output stages are 
gathered in another, and the rectifier and 
power-supply pieces occupy still a different 
comer. 

Once you've decided where each of the 
parts is to go, mark the chassis for drilling 
with a soft pencil or a sharp-pointed tool. 
At the spot where a hole is to be drilled, 
make a punch mark that can serve as a pilot 
for the drill. Since the three holes for a 
tube socket (two hold-down screws and that 
for the socket opening) must line up exact 
ly, marking and drilling require care. 

‘Small holes are easy. All you have to do 
is select a drill of the proper size. Larger 
ones for tube sockets and the like are an- 
other matter. There are three common meth- 
ods for making such holes. 

You can either enlarge a smaller opening. 
with a rat-tail file, use an adjustable hole 
cutter in a drill press, or employ a chassis 
punch. Punches are made in all the com- 
mon socket sizes; the three that take care 
of most work are %”, 11/16” and 1K”. 

It is difficult to visualize in advance all 
the holes that may be needed, but drilling 
others after some parts are mounted may 
endanger those parts. Why not drill a few 
extra holes, especially ions? 

Remember, for example, that leads from 


Any burred edges that are left after drillin; 
especially in aluminum—should remov 
with a file or a heavy knife blade. 
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Copper wire solders best when it is tinned. 
Best. bet is to buy it that way, but you can 
tin the ends yourself by scraping them clean 


a transformer or choke can’t get to the un- 
derside of a chassis through solid metal. A 
5/32” or 3/16” hole is about right for pass- 
ing a wire through the chassis. You need 
an opening, also, when you use a tube that 
has a grid connection brought to a metal 
cap on top. And for each gang of a tuning 
condenser there has to be some way to get 
to the stator (fixed) plate terminals. If the 
condenser has lugs on the bottom, drill over- 


A soldering lug, held down by a screw that is 
used to fasten some other part to the chassis, 
provides an excellent ground connection. 
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and dipping them into rosin flux paste. Put 
an end on a metal plate and run a thin coat 
of solder over it. Melt off any excess. 


size holes—say %” to %”—so that neither the 
lug nor the connecting wire can touch the 
chassis. 

Once you have all the holes drilled and 
the parts mounted, you can get down to the 
serious business of wiring the set. It is usu- 
ally advisable to make all filament or heater 
connection first. Take care of the cathodes 
next, then go back to the RF stage and work 
along, in order, to the rectifier. 

In AC receivers where heater voltage is 
obtained from a filament winding on the 
power transformer, twist the leads and 
ground the centertap of the winding. This 
helps to reduce oe pickup. If the wind- 
ing has no centertap, ground one of its two 
leaeit all nos GE vis tients pins on each 
tube socket directly to the chassis. The 
other transformer lead then goes to the re- 
maining heater prongs. Always use stranded 
wire with good insulation; it withstands 
twisting and bending a good deal better 
than solid wire. 

While stranded wire is recommended for 
heater connections, a solid wire—preferably 
with insulation of the “push-back” type— 
has advantages for B-plus and plate leads. 
Being less flexible, this wire can be bent up 
out of the way and will stay where it is put. 

In actual practice you will find that you 
don’t need very much wire to hook up a set. 
Many components are sold with their own 
leads, which are almost alw ample for 
the connections that have to be made. If 
they aren't, the chances are that something 
is wrong with the placement of the parts. 
Most often it will be necessary to cut these 


Many components can be purchased with 
tinned wire leads, all ready to solder into the 
. Push about %” of insulation back fro 


leads down to size, When one isn’t needed 
at all, cut it off short, 

Much the same facts apply to small parts 
such as resistors, mica and paper condensers, 
and plate chokes. These usually come with 
“pigtail” leads which are stiff enough to 
support their weight. If a pigtail lead has 
to come near or cross a bare wire, or is in 
any other danger of grounding or ‘shorting, 
slip a length of “spaghetti” tubing over it 
for insulation. 

To provide anchoring points for a wire 
that goes to ground or for two or more leads 
that come together, use soldering lugs and 
terminal strips. The soldering lug is a little 
met with a hole at each end. Slip one 
hole over a machine screw that is being used 


Terminal strips make fine anchored meeting 


points 


ints for ungrounded wires. The 
& ithe Background, 


to one; another one is in the 


to hold down some large part, and clamp it 
with an extra nut. Wires that are soldered 
to the other hole will then be in good elec- 
trical contact with the chassis. 

When joining unground wires—as several 
B-plus connections that come together—use 
a terminal strip or lug. These consist of one 
or more eyelets mounted on a fiber strip. A 
leg is provided for bolting the strip to the ~ 
chassis, but the eyelets to which connections 
are made are insulated from all other points, 

Copper wire that has been “tinned” (that 
is, cleaned and finely coated with solder) 
is best for radio work as it allows faster and 
more secure soldering, Try to buy tinned 
wire and parts with tinned leads, but if you 
can’t, here’s how to fix them up yourself. 
Cut off or push back the insulation to a dis- 
tance of about %” from the end, and clean 
the copper with a piece of emery cloth. 
Stick the cleaned tip into a can of rosin flux 
paste and place it on a small metal plate. 
Bring a hot iron and a strip of solder into 
contact with the end. A thin coat should 
adhere to the wire, Run off any excess with 
the hot iron. 

Never use acid-core solder in radio work, 
Acid can corrode the connections, and if 
any should remain between socket prongs 
or other critical points, it could act as a leak- 
age path for the busy electrons. Plain and 
rosin-core solders are fine, and a can of rosin 
paste is handy since even the cored solders 
can stand some extra flux. Excess paste on 
a joint need not be wiped off as it can’t do 
any harm. In making soldered connections, 
heat the joint and let the joint melt the 
solder. END 


‘Try to visualize all necessary holes and drill 
ce. One is needed to clear the 
stator lug on each unit of a ganged condenser, 
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This complete miniature broadcasting station 
will fit comfortably in the palm of your hand. 


a crystal mike 


with the 
rubber cushion left on, is set into the panel 
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Wireless Mike 
Puts You 
On the A 


‘ALK into this tiny handful of radio 

transmitter, and your voice will come 
out of the nearest radio. It can be tuned 
to any quiet spot near the high end of the 
band. When held a few feet away from a 
receiver, this wireless microphone works 
without an antenna. For greater distance 
a hank of wire is needed to radiate the 
signal. If you arrange it right, your party 
guests don’t even have to know that the 
voice-and-music program that’s coming over 
your radio originates in the next room, 

The complete miniature broadcasting sta- 
tion, including batteries, is housed in a 
tapered pl refrigerator box measuring 
2” deep and 4” square across the front. On 
the lid of the box, which becomes the front 
panel, are mounted the crystal unit taken 
from an inexpensive microphone, an on-off 
switch, a closed-circuit phono jack, an an- 
tenna binding post, and a ceramic trimmer. 
The latter is used to tune to the best fre- 
quency between about 1,200 and 1,600 ke, 
sis cut from 1/16” aluminum to the 
ze and shape shown in the drawing holds 
the remainder of the parts. It is bolted to 
the back of the same panel. 

There is nothing difficult about the wir- 
ing, but this is a miniature circuit and calls 
for a little extra care to keep the parts from 
getting in their own way. Use tiny resistors 
—the li-watt type is husky enough—and the 
smallést paper and mica condensers, 

For the A battery, a flashlight cell inter- 
mediate in size between the regular and pen- 
light (type C) is used. It measures just un- 
der 2” long and so can be clipped into place 
between the rear leg of the chassis (which 
acts as the negative terminal) and a sep- 
arate tab of aluminum bolted to the front 
panel. The B-voltage supply is obtained 


from two olt hearing-aid batteries 
wired in series. Taped together, these fit 
the space alongside the A cell. A '45-, 67%-, 
or 90-volt B battery could be used for great- 
er economy and increased output but it will 
not fit inside the c: By clipping rather 
than soldering the B-supply leads, you can 
easily arrange to switch from the miniature 
to the larger batteries, depending upon the 
conditions of use. 

‘As can be seen in the bottom-view photo 
at the lower left on the facing page, two ter- 
minal strips are used as meeting points for 
some of the connecting wires, By bolting 
these to the chassis as shown—opposite each 
other and at the same height—they can be 
made into a convenient shelf or ledge for 
the B batteries. 

Since the output of a crystal pickup is 
considerably greater than that of a micro- 
phone, only one stage of amplification is 
used to broadcast records. The pickup jack 
by-p the mike preamplifier (1U4 or 
1T4) and is coupled directly to the grid of 
the oscillator-RF amplifier tube (1R5) 
through a .005-mfd. condenser (C2). As a 
precaution against overloading this tube, 
reduce the output of the pickup by wiring 


List OF 


¥.watt carbon. 
‘y-watt carbon, 
n. 'i-watt carbon, 


.005-mfa. 
‘001 


r ol 
'200-volt paper, 


200-volt paper. 
fd. mica. 
5 mmf. ceramic 


The plastic cover (removed in this view) is 
held to the chassis by the protruding screw. 


a 50-mmf, mica or ceramic condenser (C6) 
in series with the “hot” lead from the 
pickup. 

A slightly more elaborate circuit, but one 
may give greater fidelity, is shown in in- 
“A” of the wiring diagram. With this 
setup volume can be controlled at the phono- 
graph, while with the simpler one it is done 
at the set.—Albert Rowley, Manhattan, N. Y. 


PARTS 
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Otp  windshield-wiper 
motors work fine as driv- 
ers for toys and inodels. 
They'll run vigorously on 
3 to 8 lb. from a low- 
pressure steam boiler, an 
air compressor, or even a 
tire pump. 

Since the motor must 
operate on pressure in- 
stead of vacuum, solder 
a small copper tube over 
the %” air-exhaust hole 
in the side plate. This will 
convert it into the inlet 
pipe; the original hose 
connection becomes the 
exhaust. 

A 7” clothesline pulley, weighted by a 
strip of lead in the groove, can be secured 
to the shaft by filling the hub with lead and 
drilling it a press fit for the shaft. One side 
of the oscillating crank is linked to the fly- 


Gateless Gate Stops Animals 

Farmers will find this V-gate easier to 
construct than the conventional type. Sev- 
eral of them, spaced along the fence, will 
keep the barbed wire and the people who 
cross it from damaging each other. Two 
in-line posts are placed about 2’ apart, and 
the wings of the V are separated by 3’ to 4’. 
The resulting passage is ample for men, but 
too small for cattle and horses to get through. 
~A, H, Sabatose, Brockway, Pa, 
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COPPER TUBE 


LDERED OV! 


‘STEEL STRAP 
6" LONG. 


wheel by a 6” connecting rod, Make the 
wheel crank half the length of the wiper- 
arm stroke, Before applying steam, coat the 
leather-faced inner paddles with oil or 
grease.—R. P. Moodie, Jr., Ottawa, Can, 


ol 


Sounding Rod Is Electrified 

Tue familiar sounding rod, long used by 
mechanics as an aid in locating the source 
of motor trouble, is now offered in an elec- 
trified, amplified version by Como-Tex Co., 
Inc., Chicago, The instrument consists of 
an aluminum probe, microphone, trans- 
former, and earphones. It is powered by 
five flashlight cells, Sound is said to be 
amplified 400 times from the probe to the 
phones, 


Lock Installed with Two Holes 

A _New series of door latches manufac- 
tured by Sargent and Company, New 
Haven, Conn., can be installed in wood or 
metal doors without mortising. The latch 
bolt is inserted in one hole, and the knob 
shaft in another. Locks are set into the 
knobs, Bathroom latches come with a key 
for opening from outside in emergencies. 


Secret Cache Cut in Tree Holds House Key 


Hiwixc a spare front-door key for emer- 
gency use at our home is no longer a prob- 
lem. A loose piece of tree bark, hollowed to 
fit the key, is held to the trunk as shown in 
the drawing a 
moved by cutting around its 1 
with a sharp knife, After carving a niche 
for the key, the piece was drilled for two 


Test Tank Made df res Tire 


A section of a large 
aircraft tire may be cut to 
form a tank to check in- 
ner tubes for leaks. The 
improvised tank is large 
enough to handle truck 
inner tubes.—Carl Tretin. 
Austin, Minn, 


Plug Connects Automatically 


No Toots are necessary to connect this 
new plug made by Electrical 
Products Corp., Y. Metal 
points on the hinged prongs pierce the 
insulation of the wire and make contact. 
The inner unit then is slipped back into the 
cover. Both parts are made of Plaskon ®. 


small wires to anchor the rubber bands, A 
screwdriver was used to force the rubber 
bands into the two %” holes in the tree, 
where they are held in place by finishing 
nails driven into the %” holes. It is a simple 
matter to pull the bark back to get the key, 
and the bands snap it back in place—Don 
G. Pittwood, Moscow, Id. 


Oil Lengthens Saw-Blade Life 


Write jigsawing a batch of sheet alu- 
minum, the blade frequently broke. I found 
that the blades lasted a lot longer if 1 oiled 
them from time to time. To keep the oil 
where it was needed, I used a small piece 
of felt that pressed against the rear of the 
blade and overlapped the sides a little. A 
bent paper clip, fastened under the guide- 
holding bolt, held the felt. Just a few drops 
of light oil on the felt from time to time did 
the job.—Walter E. Burton, Akron, Ohio. 
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Sweefening 
the Sour Notes 


Even if you think an octave 
is a fish with eight arms, you 
can repair your own piano. 


Soares 
RRR 


bit 
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Pianos aren’t tough to fix if you're a careful worker. Here a grand’s action is removed. 


By Al Scott 


HE first time I saw the inside of a piano, 

I took one quick peek and slammed the 
lid down. It looked like an abandoned wire- 
manufacturing plant scrambled with a few 
wagon loads of scrap lumber, 

Actually, it wasn’t that bad at all, The 
strings, hammers, and straps began to make 
sense when I took a more careful look. After 
1, even though there are 88 keys, you just 
have to understand the action of one and 
you know the action of the other 87. They're 
all alike. And while it’s true that the mech- 
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anism of a piano requires fine adjustment, 
a careful craftsman if not afraid of delicate 
work can make many repairs. 

Getting to the mechanism of a piano is 
almost as easy as raising the hood of a car. 
In the case of the upright piano, fold back 
the lid and look around for the screws that 
hold the music-rack board. Assemblies dif- 
fer, of course, but you'll probably find the 
board hung on a couple of screws set in the 
sides of the case. Lift this board out. 

Then look under the keyboard for the 
screws holding the blocks at each end of the 
keyboard and for the screws that keep the 
front rail in place. (That's the rail just in 
front of and a little below the keyboard.) 
Back out those screws and then you can lift 
out the front rail, the blocks, and the fall 
board that covers the keys, 

By now your piano should look like the 
left side of Fig. 1. The other part of Fig, 1 
shows a section of an upright piano after the 
action and some of the keys have been re- 
moved. The iron bracket is cone-shaped at 
the bottom, where it rests on a ball pointed 
bolt. The top of the bracket is forked and is 
held to a bolt by a nut. Usually there are 
four such brackets. Remove the nuts, pull 
the action toward you, and raise it up and 
out. If the dowels running up from the 
pedals are screwed to the action, first re- 
move those screws, of course. 

The keys are held in position by the pins 
shown in Fig. 1. Should a key rub an ad- 
joining one, tap the pin over until you get 
proper clearance. Lift all the keys out, and 
use sandpaper to remove any rust from the 
pins. Renew any felt punchings on the pins 
if necessary, and clean under the keys with 
a vacuum-cleaner attachment. 

Figure 2 shows you the action of a single 
key of an upright piano. Figure 3 is the bass 
end and footed bracket of an upright’s ac- 
tion. For clarity, the supporting iron frame- 
work is not shown in the drawing. Here's 
what happens when you push down a k 

The key seesaws on the balance pin, rais- 
ing the capstan. In this case, the capstan is 
a short piece of dowel threaded on a heavy 
wire. There should be no play between the 
capstan and the wippen. Insert a nail in the 
hole in the dowel to turn it until it is snugly 
against the wippen. 

The capstan moves the wippen upward, 


KEY 


PIN 
FELT PUNCHING 
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bent like buckles to hold bridle straps, This 
strap hastens the return of a hammer for 
repetition. You may find some of these 
straps wom or broken. They can be re- 
placed with a slitted-type strap that slips 
over the backstop as shown in Fis 

Dampers and hammers are attached to 

* the action rail by screws. In the case of the 
hammer, the screw will seem to be inacces- 
sible, being hidden behind the top of the 
jack. However, the jack is flexible enough 
to be pushed aside with a screwdriver. If a 
hammer stem is broken, replace it or glue 
it together and wrap it with silk thread. 

If the felt on a hammer head has hard- 
ened, remove the hammer from the action 
and soften the felt with a needle. Use a No. 
5 needle. Jab it several times into the felt 
on the top and bottom of the head. Don’t 
stick the interior felt and don't shove the 
needle into the part of the felt that strikes 
the string. If the felt is deeply grooved from 
striking the string, reshape it with fine sand- 
paper. 

Now let’s compare the action of an up- 
right and of a grand. The action of an up- 
right lifts out, leaving the keys in place on 
their pins. The action and keys of a grand 
slide out of the piano in one complete unit. 
On a grand you'll also find the front rail and 
end block held by screws underneath. Grasp 
the keyboard at each end and slide it out 
by pulling it toward you. 

You have to be careful here. If a hammer 
is up or is raised while you are removing 
the unit, you may snap a hammer stem, 


Figure 6 is the treble end of a grand’s ac- 
tion, while Fig. 7 shows you the various 
parts. The action is very similar to that of 
an upright. When a key is depressed, the 
capstan raises the wippen. The jack passes 
through a slot in the repetition lever, push- 
ing against the roller and raising the ham- 
mer until the jack is tripped off the roller 
by the knuckle hitting the regulating button. 

Tur the screw eye of the regulating but- 
ton so the button trips the jack when the 
hammer is about 5/32” from the string. 

In general, the mechanisms of all pianos 
require many pieces of felt of various sizes 
and thicknesses as well as numerous springs. 
When going over your piano, keep a sharp 
lookout for wrinkled felts and loose or bro- 
ken springs. Replace or tighten these parts 
where necessary, 

Keys that have yellowed may be recon- 
ditioned by first scraping them carefully 
with a razor blade, and then polishing them 
with whiting on a dampened piece of felt. 
The whiting, springs, felt, and a special glue 
for loose ivories or'black keys may be bought 
at piano supply houses. 

Here are some approximate prices on re- 
placement parts: Bridle straps, $1.25 per 
hundred; hammer head, 15 cents; hammer 
stems, 25 cents a dozen; hammer butt, 20 
cents; wippen assembly, 25 cents; capstan, 
15 cents; complete set of punchings for un- 
der keys, $5; and miscellaneous felts, such 
as butt felts, 20 cents a hundred, 

For comparison, tuning and replacement 
of bridle straps alone costs about $15. END 
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Wrench Reaches Tight Spots. 
Here’s a new open-end ratchet wrench de- 
signed especially for use on pipe, tubing, 
conduit, cable, and rod fittings in restricted 
areas. The ratchet heads operate in an are 
of 7% deg. or less. Heads, sockets, and acces- 
sories may be bought separately or in sets. 
‘An adapter also makes it possible to use 
standard sockets with the head. Sets sell 
for about $15. C. J. Hendry Co., San 
Francisco, is the maker, 


Midget Tools Aid Hobb; 
set of midget woodworking tools for the use 
of hobbyis offered by Toddward Prod- 
ucts, Buffalo, N. Y. Made of cast aluminum, 
the tools have steel cutting edges. The plane 
is 1%” wide, 3%” long, and has a %” blade. 
The spokeshave has a 13/16” blade, as does 
the end shaver or scraper. The tools are sold 
as a kit for about $2. 
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Saw Has Big Table. With accessory 
extensions, this tilting-arbor table saw offers 
a 24” by 42” work area, 12” in front of the 
8” blade, and 25” between the blade and 
fence. The motor tilts with the arbor, the 
table has a measuring scale, and a pinion 
knob provides fine fence adjustment. West- 
built Metal Products Co., of Los Angeles, 
makes it for about $90, extensions extra. 


ue 
alt 


Magnifier. A light 
hammer with a built- 
in seven-power lens is 
made by the L. S. 
Starrett Co., Athol, 
Mass. Intended _pri- 
marily for tool and die 
makers, it makes pos- 
sible accurate spotting 
and punching of centers and intersections. 
Weighing only 4 oz., the hammer is made 
with flat and ball-peen heads, which are 
offset to permit close work, Price $2.75, 


Vertical Miller Fits on Lathe. 
A milling attachment that clamps on the 
ways of a bench lathe is offered by Palmer 
Industries, Inc., Chicago. To hold the work, 
the compound rest is replaced with a vise 
that’s furnished with the mill. The unit will 
make an 8” cut on the longitudinal feed and 
half that distance on the cross feed. It 
handles stock up to 3” dia. Price about $100. 


Craftsmen 
Show Their Work 


Kitehen ip. 
Mrs, William J. Ort- 
gier of Bell, Calif, 
wanted a lamp for her 
cooking quarters. Her 
husband filled the or- 
der—with a venge- 
“ance. This culinary 
masterpiece is made 
of a plant-filled des- 
sert mold, a round 
snack board, a coffee 
maker, and a colan- 
der, There’s a bulb 
and socket and some 
wire in there, too, 


Tiny 1892 Engine Still Runs. 
Certainly one of the smallest working mod- 
els ever built is this 56-year-old testimony 
to the craftsmanship of C. H. Allen, Sr., of 
Pittsburgh. It measures a mere %” in length 
and is 7/16” wide. Stud bolts are .008” 
dia, and have 750 threads per inch. The en- 
gine boasts a double disk crank. ‘a flywheel 
governor, a cylinder lubricator, and a throt- 
tle valve. Piston and valve rods run through 
packing glands. Output of the midget steam 
engine is estimated at .0002 hp. 


Seesaw Goes Round and Round. 
A two-seater merry-go-round and self-act- 
ing seesaw was built almost entirely from 
surplus and scrap parts by E. C. Mitchell, of 
Atlanta, Ga. Two %-hp, DC motors, shunt- 
connected, are powered through a step- 
down transformer and copper oxide rectifier. 
Both of the latter are home made. The cen- 
ter housing is a machine gun turret from a 
B-29. It turns at about 8 r.p.m. A pair of 
aluminum bucket seats are spaced about 
12’ apart. 


One Piece. A solid 


block- of wood that 
measured 3%” by 3%” 
by 20” at the start was 
whittled inside and 
out to produce this 
chain and box. The 
chain is connected to 
both the lid and box 
bottom. Finished size 
of the box is 3%” by 
3%” by 10”. This in- 
tricate project is the 
work of Ben F, Ross, 
a master whittler, 
of Schenectady, N. Y. 
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With a transparent 
t of putting in last- 
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place. Plastic solvent bonds 
fing is the, most time-consuming 
, the modelmaker says. 


Three-Dimensional 
Blueprints in Plastic 


I MR. BLANDINGS could have peeked 
through transparent walls into a scale 
model of his dream house, he might have 
had fewer nightmares during its building. 

Shannon S. Hughes, Oklahoma City elec- 
trician, constructed a transparent plastic 
model’ of his own dream home just as a 
hobby. The hobby has grown into a bu 
ness, Tools used for making the models are 
an abrasive wheel for cutting, a rotary elec: 
tric tool for marking and small detail work, 
and a file to knock off rough edges. 

Plastic sheets 1/16” thick are used for the 
average house. Larger models require %” 
thickness, Hughes first outlines and cuts the 
floor arrangements according to the blue- 
print. Walls and partitions are cut out and 


Hughes displays a 1/20” to 1’ miniature house 
on the right in contrast to the usual %” to 1’ 
scale model held in the other hand. 
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set in place on the floors. Doors are glued 
to floor and jambs in a swinging position, 
slightly ajar. Windows and doors are stand- 
ardized and made up in stock form, 

Roofs, Hughes says, are as much work 
as all the rest of the house together. To 
save the trouble of making beveled cuts at 
the ridge, he overlaps one side, Miniature 
plumbing and kitchen fixtures are installed 
before the roof is added. 

Because plastic can be bent, twisted, and 
shaped into compound curves, even uncon- 
ventional modern designs can be modeled, 
Hughes charges $6 per $1,000 up to a 
$10,000 home, but has a sliding scale for 
the larger jobs. He already has sold over 
40 models 


Window, door and other details are easily per- 
ceptible. The models help eliminate constant 
changing of architects’ plans. 


6" eaves. 
‘TROUGH 


CHAIN ~ 
SCRAPER ™ 


14x 12" PlECE 
OF BELTING 


V20-HP. ELECTRIC 
MOTOR GEARED 
DOWN 70 701 


Conveyor Moves Coal from Bin to Stoker Hopper 


Since the distance from my coal bin to 
the furnace was too far to walk with each 
shovel of coal, I rigged this conveyor to 
move the coal from the bin to the hopper 
above the stoker. 

The trough is a length of 6” eaves gutter 
nailed between two pieces of two-by-four. 
At each end is a sprocket to carry the con- 
veyor chain. I made the loops that drag the 
coal along the trough from 1%” by 12” 


At Offers Spindle Shaper 


Features of this shaper made by the At- 
las Press Co,, Kalamazoo, Mich., include a 
by 21” table with 2” vertical travel, a 

vy fence giving 1%” depth-of-cut adjust- 
ment and ¥” screw adjustment of one face 
for planing, sealed ball bearings, and a rear- 
mounted motor support. The table is drilled 
for hold-downs and guide pins, and grooved 
to take a miter gauge and sliding fixtures. 
Cutters 14” high and sanding drums 23/16” 
in diameter will fit on the 4” shoulder of 
the %” spindle. The shaper is designed to 
be operated from a ¥-hp., 3,450-r.p.m. motor. 


pieces of belting, and wired them to the 
chain. With the motor geared 70 to 1, I 
spaced the loops of belting 2’ apart. This 
arrangement moves the coal away as fast as 
1 shovel it into the trough. 

Note the scraper just in front of the 
sprocket nearest the motor. This is a metal 
strip bolted across the two-by-fours to scrape 
coal from the chain before it reaches the 


sprocket.—H. Lester Hunt, ion, Pa. 
aoe tout ab 
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Plaving with Centrifugal Force 


NY driver who's taken a curve fast knows 
that a moving body wants to keep 
traveling in a straight line. Only an outside 
force will make it do otherwise. Centrifugal 
force is the strenuous reaction of such a 
body to any force diverting it from a 


straight line. When you whirl a ball on a 
string, the pull is the reaction to the force 
you're exerting to keep the ball moving in 
a circle. Let go, and the ball flies in a 
straight line. Here are other examples of 
centrifugal force. 


Paper Saws Paper. The faster a 
body moves, the more force is needed to 
restrain it to a circular path. Hence, as a 
reaction, the more force seems to be exerted 
outward, Above is a demonstration of this. 


Mount a 6” disk of typewriter paper on a 
motor-driven shaft. While motionless, the 
paper is quite limp. But rotated at high 
speed, the disk becomes so rigid that it will 
easily saw through a sheet of paper. 


How a Governor Works. As a 
rotating body speeds up, the tendency to 
fly outward becomes greater. This is put to 
use in the centrifugal governor. You can 
show the operation of such a governor by 
forming a strip of 1” cardboard into a 6” 
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ring and pushing a dowel through holes on 
opposite sides, Make the ring a loose fit on 
one side. Cement it to the dowel on the 
other. Mount the dowel in a drill or flexible 
shaft held vertically. The ring flattens more 
and more as it turns faster. 


Rotation Versus Gravity. Al- 
though the earth revolves at about 1,000 
m.p.h., the pull of gravity toward its center 
keeps us safe. Theoretically, if the earth 
speeded up to a certain point we'd all fly 
off. Here's a setup to show the relationship 
between rotating speed and a center-pulling 


FE 
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Simple Centrifuge. At a given speed 
of rotation, dense substances have a stronger 
tendency to fly outward than light ones. 
Centrifuges and cream separators work on 
this principle. Here’s a homemade centri- 
fuge. Twist the string until it has shortened 


force. The latter here is exerted by two rub- 
ber bands slightly shorter than the radius 
of a cardboard disk that’s mounted on a 
motor shaft. At moderate speed, a small cork 
tied to the joined rubber bands remains near 
the disk. But speed up the motor and the 
cork flies out in a widening circle. 


FISHLINE 
36" LONG 


WATER 


MERCURY 


about 4”, Then let it go. As the flask 
rotates, the liquids climb the sides, as at 
right. At top speed, the mercury forms a 
narrow band at the middle of the flask, with 
water above and below. The light cork 
whirls about in the center. 
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Simple Transit for Amateurs 

You don’t need to be an engineer or a 
surveyor to use this new quadrant transit, 
according to the maker, Fenton Crafts, of 
Fenton, Mich, Farmers, carpenters, and 
others can use it to run lines for roads, 
foundations, building lots, fences, ditches, 
and other jobs. The assembly includes an 
aluminum head mounted on a swivel stand, 
a leveling base, and a 54” adjustable tripod. 
It is priced at about $20. 


Quick-Setting New Glue 


“Uh 
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Many Locks Hold Publie Gate 

To avom distributing numerous keys to 
a single padlock, each of several companies 
having access to a community area here 
uses its own lock—all being joined by short 
lengths of chain, Thus the unlocking of any 
lock will open the gate, and responsibility 
can be fixed on anyone leaving it open. 
Pipe collars were welded to the post and 
to the gate, the chains and locks passing 
through them, This makes it easy to rotate 
the string, preventing the chains from 
catching on the barbed wire.—Elton Sterrett, 
Houston, Texas. 


A piece of wood, 
hinged to a barn wall 
or door frame, makes 
a handy support for 
weighing feed or 
chickens. When not in 
use, the bracket swings 
out of the way. Cut or 
saw a notch at the end 
for the scale hanger— 
Paul Criton, Jr., Kay- 
ville, Sask. 


Is Clear When Dry 


Tms new glue, Cascorez ®, looks like 
library paste and spreads as smoothly, but 
becomes transparent when dry, It sets in 
from 20 to 30 minutes on most woods, and 
almost instantly on balsa, cardboard, paper, 
and fabrics. Developed by the Chemical 
Division of the Borden Co., it was tested by 
technicians on typical home gluing jobs, 
including furniture construction, veneering, 
inlay work, and household repairs. The glue 
was first made for the lamination of auto 
safety glass. 


Framework for Harrow Cu 


Tue front section of an auto frame and 
two pieces of 1” pipe form the base of this 
heavy-duty harrow built by Art Johansson, 
of Poulsbo, Wash. Note that the spring clev- 
is left on each chassis piece was used to hold 
the spacer and steel rod. The teeth, taken 
from an old harrow, are 
set about 94” apart with 
the center tooth of the 
rear row located on the 
centerline’ of the frame, 
Like the teeth, the ad- 
justing lever was bor- 
rowed from an aban- P 


Sauna 


doned harrow (it could 
be cut from %” cold — STEEt STRAP. 
rolled steel). In_ at- 
taching this mechan- 


ism, care was taken to 
mount both lever arms 
vertical to the frame 
when the tips of the 
teeth were level with 
the bottom of the run- 
ners. The drag chain is 
attached right to both 
clevises.—Edward R. 
Lucas, Poulsbo, Wash. 
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Gluewell Keeps Bench Neat 


A courte of small jars set in a block of 
wood can be temper savers. One jar holds 
glue and the other water. When you're glu- 
ing up small parts, put the brush in the 
water jar instead of laying it on the edge of 
the workbench. Then when you finish the 
job, stick the brush upright in its hole to 
dry, and screw the caps on the two jars.— 
Herbert Pfister, Bronx, N. Y. 
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Cigarettes Pop Out of New Case 

As THE chrome-plated top of this light- 
weight plastic case is slipped back, each 
cigarette pops up from its individual com- 
partment. Rows are staggered, so one smoke 
is released at a time. The case, which holds 
a full pack, is manufactured by the Premier 
Plastic Corp., of Chicago, and is priced at 
about $2. It is available in black, emerald, 
or maroon, 


Novenser 1948 239 


Electric Shop Oven Softens or Cures Plastic 


You can soften thermoplastic in the kitch- 
en oven, but trying to form it without the 
conveniences of your workbench will soon 
convince you that a shop oven would be a 
fine thing. I built an automatically con- 
trolled one for less than $7, of which 
went for a used range-top oven and $3 for 
ctric hot plate. 

n is mounted with bolts and 
s so that no part of it touches the 
heating coil. Temperature is controlled by 
an adjustable thermostat of the kind used in 
electric irons. This turns the current on or 
off to maintain any preset heat for shaping 
or curing plastics. It pays to buy an oven 


Slit Hose Forms Glue Brush 


Neepnc a glue 
brush that had van- 
ished from my cellar 
bench, I made a hur- 
ry-up substitute that 
proved so good I'm 
still using it, A 
length of soft wind- 
shield wiper hose was 
partly slipped on an 
ordinary lead pencil. 
Then 1” of the hose 
was slit into strips 
1/16” wide with scis- 
sors.—George Preden- 
tial, Schenectady, N.Y. 
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thermometer (they cost only a few cents) 
for setting the thermostat, Mount the ther- 
mometer well inside. 

Place an asbestos pad in the bottom of 
the oven to protect the control element from 
the direct heat of the coil. Otherwise it 
won't respond to the true oven temperature, 
You can fasten the ‘stat to an asbestos block 
with friction tape, but bolts for a 
more permanent job, Cut one of the two 
wires leading to the hot plate apart, and 
connect the cut ends to the two thermostat 
terminals. To avoid shocks, wrap all & 
posed electrical contacts well with tape.— 
Thomas A. Dickinson, Los Angeles, 


Doctored Rule Sets Fly Cutier 


A FRAGMENT of an 
old steel rule or tape 
will help you set an 
adjustable hole cutter 
right the first time. 
Measure the shank of 
the pilot drill. Then 
grind an amount equal 
to half the shank di- 
ameter off the end of 
the rule, shortening 
the first inch, Read 
settings right off the 
shortened rule as at 
right—Carl F. Bareis, 
Philadelphia. 
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Ray:0-Vac LEAK PROOF batteries 


stay fresh for years! 


(because they're sealed in steel !) 


See how much more you get 
in these truly modern batteries. Each Ray-O-Vac 


Leak Proof starts with a powerful, 
well made battery. Then... 


1. Steel bottom is added. 
2. And a steel top. 
iultiple insulation. Nine layers of protec- 
inst corrosion. 


his completes an air-tight 
+ h | 
builds batteries 


4. Last—a steel jacket. 
seal, to stop corrosior 
and powerful. Only R 
with all four of these 


GUARANTEE on every Ray-O-V: 
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Dependable 


CHAMPION 


America's Favorite Spark Plug 


o* 


dependable Champion Spark Plugs. It's the 
best, most economical insurance of snappy 
winter engine performance if new ones are 
needed. New Champions insure quick starts, 
minimum battery drain, and better gas mileage 


all winter long, when gas consumption is usually 
up. Insist on dependable Champions— America's 
Favorite Spark Plug—because they're tops in 
quolity, value, performance and dependability. 
A quacking duck poster will remind you—"HERE 
COMES WINTER!" Champion Spark Plug 
Company, Toledo 1, Ohio. 


FOLLOW THE EXPERTS 


DEMAND NEW DEPENDABLE CHAMPIONS FOR YOUR CAR 


Listen to the CHAMPION ROLL CALL. . . Harry Wismer’s fast sportscast every Friday night, over the ABC network 


< 7 5 Cooper-Bessemer engine drives a compressor 
Giant Engine Pumps Gas 5)¢¢\\ill belp pump the gas. Its ten cylinders 

Naronat gas piped from Texas to Ohio have an 18-inch bore and a 20-inch stroke. 
will get a big boost from this giant, 24,000- _ Its crankcase alone (right) is 12 feet 2 inches 
hp. gasoline engine, Largest of its kind, the high and weighs 30 tons. 


and two movable rings make it possible to 
determine directly the positions of the stars 
and the paths of the plan 
globe is made by Farquha 
luminescent markings glow in the dark. 


Globe Aids Star Study 

AMATEUR astronomers needn't do a lot of 
mathe 1 pencilwork with this clear, 
all-plastic celestial globe. A graduated base 
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- THE KODAK LINE-UP HAS A 


1 Kopak rertex camera—Twin lenses— 
4-element f/3.5 for speed, Lumenized 
for brilliance, superbly corrected for 
sharpness, for beautiful color. 1/200 
Flash Kodamatic Shutter. Black-and- 
white pictures, 2% x 2%; Kodacolor 
snaps, about 3x3. With field case, 
$120; Flasholder, $9.50. 


KODAK 35 CAMERA WITH 
RANGE FINDER—Lumenized f/3.5 lens 
yields superb color transparencies and 
nd-whites for big 
enlargements. Coupled range finder. 
1/200 Flash Kodamatic Shutter. 
Automatic shutter cocking, double- 
exposure prevention. $75; 
Flasholder, $9.50. 


KODAK TOURIST CAMERA— Finest fold- 
ing model yet. Hard-coated f/4.5 let 
1/200 shutter. Built-in exposure com- 
puter. Efficient ype shutter re- 
lease on bed of camera, Black-and- 
white pictures, 2% x 3%; color snaps, 
about 3 x 4%. $61.50; also lower- 
priced models. Flasholder, $9.50. 


KODAK FLASH BANTAM CAMERA £/4,5 
—Small, light, moderately priced. 
Makes sharp black-and-white nega 
tives; also full-color Kodachrome 
transparencies for projection on the 
home screen and for Kodachrome 
Prints and Enlargements. Lumenized 
#/45 lens, 1/200-second shutter. $50; 
Flasholder, $9.50. 


EASTMAN KODAK CO. 


“Kodak” is a trade-mark 


244 rorutar science 


FOR YOUR FAVORITE FAN 


5 Kopasupe raste view! 
type of projection viewe 
board or g! slides, or a combina- 
tion of both. Superb for small group 
shows, editing, and quick v 3 
‘4xTHs-inch Kodak Day-View Screen 
gives brilliant image in lighted room. 
Has Lumenized f/3.5 lens (Kodak 
Ektanon), slide changer, cooling sys- 
tem, focusing lever. $95. 


6 Kopastipe PRosectoR, MODEL 1A— 
takes 2 x 2 cardboard or glass slides. 
Projects big, bright images up to 84 
inches wide, Sharp focusing with the 
Kodak Projection Ektanon Lens, 4- 
inch f/3.5. Lumenized optical s 
increases screen brilliance 50%.$27.50. 


7 KODAK PORTABLE MINIATURE 
entaroer—blows up 35mm. or Bantam 
negatives. Three-lens condenser sys- 
tem, heat-absorbing glass, 50-watt 

/h-quality prints. Price, 

$48.50, Pack-All Case is ideal stor- 

age place... handy for trips. $15. 


8 Kopax rripops—all types of camera 
supports for movie or still cameras— 
for all-round better pictures. Wide 
price range. Visit your nearest Kodak 

dealer for a complete review of the 

Kodak line-up. 


(Prices, subject to change without notice, 
do not include tax where applicable.) 


ROCHESTER 4, N. Y. 
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+ Precision Ground Bed & 16 Spindle Speeds 


Best Buy For Your 
Metalworking Shop 


Thousands of commercial and home shop owners 
from coast to coast confirm this fact — America’s greatest 
compact metalworking lathe value today is the Atlas 10” 
"Quick-Change” lathe. Your own comparison — feature by 
feature —quickly shows you why. In speed range, bearings, 
versatility, dependable lasting precision, and economical price 
— it has no equal! 

Atlas Timken tapered roller bearings enable you to 
do wood-turning, metal spinning, and plastics machining 
as well as work at normal speeds. An Atlas gives you p: 
cision to ten thousandths on standard machining jobs . 
saves you time and money in home or commercial shop, 
garage, or industrial plant. Ask your Atlas distributor for 
full details, or send for the new free catalog. 


gears, 
‘working 
oveilable, 


1ON TOOLS 
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To Complete Your | 
Metalworking Shop 


10” TILT/ARBOR $4 ees, 


BENCH SAW For pleasure or prot 

or both, you can’t be 
an Atlas drill press for 
fase accurate deilling 
and tapping. And 


Now any:size project can be handled 
your shop with this big new saw 
No, 3070 (one extension) gives you 


capacity for ripping 4° panels between blade and fence, 1254" table low ‘cost 
Cuts 314" deep. Precision ground grey-icon it mortines. 
ball bearings. sands, carves! shopes 
ball Bennie "TOOLS IN I. Bench 
| 24” JIG SAW and. floor sizes take 


drills co 


2", Exclusive “Moatings 
spindles. 


‘The 14°14" table gives you 
an iden of its masiveceis. 4 
speeds. Cuts 24,” Chuck takes 

EP Biedes and sabres to 5/16" wide, 

ad files co \," shank. Table tilts 

45°R, 15°L. SKF ball bearings. 


WOOD SHAPER 

‘The real aid co “professional” work- 
manship — panels, reeds, Auces, 
krooves, bevels, planes, tongues, etc. 
Has 15"x21" table which raises 
and lowers 2". Stationary spindle 


Gita mine macnine | 


on SKF ball bearings for lasting 
accuracy, smooth cutting. Takes all Gives you the full range of mi | 
cutters with 13" bore, operations = stabbing and acing | 
tas, end. milling. hey ways, 
BELT and DISC SANDER layout work. Timken bearings, 8 
= Takes all the hard work, | jpindle, specs. Operates from 4 
- and inaccuracy, out of hand 


sanding. Gives you a "pro 
7) fessional” finish in a matter 
a ‘of seconds. 10” diam. disc, 
4” wide belt sand any width 

boards, angles. curves — metals, plastics, 
‘TAble tilts 45 , both ways. SKF ball bearings, 


i 


ae tas. 7” SHAPER | 


Handics all shaping operations with- 
ina 7” stroke —dovetailing, “key. 
seating, vertical and. angular cuts, 
12” WOOD LATHE rear cutting. Heavily ‘built. Crank 
‘The last word in a smooth. dependable wood Se ee ed em tae nee 
lathe for your shop. It's buile with extra-heavy for Tull details ree ease 
bed, head, and tailstock. Has 12” tool rest. 

Both tailstock and tool rese have instant lock- 
levers for quick positioning. No wrenches 
needed, Handles outboard and inboard wurn- 
ing. SKE ball bearings plus many. other new 
and useful features. Be sure to see it 


ATLAS PRESS Company 
1155 N. Pitcher St., 
Kalamazoo, Mich. 


Kine 


Dosteard 


FoR LATEST CATALOG 


FOR 
mr TALWORKING AnD 


woopwor 
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“GRANDAD” KNOWS 
HIS FILES 


} == Locate Blown Fuses 


"@ Remove Fuses SAI 


Price $2.75 without Leads, $150 additional for Len 
STAR FUSE CO., 237 Canal St., New York 13, N.Y. 


CARBIDE SCRIBER 
NON-MAGNETIC 


PRICE POST PAID 
Tungsten carbide t 


Tyree carbide with Carbide a ~ 


heat treated steel body. Price Post Paid 


LUCAS MAURY AGNEEG 


Modernize Your Gun!_ Improve Your Seere! 


Most durable gr 


in working with fin 

He knows, for e: e, that Nicholson 
and Black Diamond quality pays off in 
faster filing, better work, longer lasting 
service, Whut's more, he knows the impor: 
tance of using exactly The right file for the 
job. That’s why he keeps a good assort- 
ment of kinds, cuts and sizes. No telling 
what kind of fix-it-please job those kids 
will bring in next. 

Your hardware dealer will be glad to 
help you make up an all-purpose set of 
Nicholson or Black Diamond files. See him 
about ii 
* Nicholuon has been making prod file for three generations 


FOSTER MFG. CO.,_1 KINSEY AVE. BUFFALO 17, N.Y. 


DOUGLASS Steel-Pack MUFFLERS 


For All Makes 
and Models 


Write for your free copy of "File Filosophy” — 
interesting, 48-page book on the kinds, care and 


eN0ls, NICHOLSON FILE CO. 4 
STL 19 Acorn St., Providence 1, R. 2c 
(In Cano, Port Hove, Ont.) 


NICHOLSON 


FULES con every eunrose | RACING EQUIPMEN 


7 CO. Dept. PS-1i 


1916 W. Volley Alhambra, Calif. 
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N, SUPER-SMOOTH RIDING! 
) 


Mai 


Coming your way - 


1949 HARLEY-DAVIDSON 


with the new Sa. 


NEW “Bisht-smooth” comfort 

that irons out bumps like 
magic! 

NEW “t024-bus” stability char 
makes handling easy and 


sure! 

NEW “effortless” steering that 
gives positive control at 
all speeds! 

NEW “feather-touch” braking 
that provides stopping 
power to spare! 

“speed look” that makes 

NEW ‘eipiescoploolyandeney! 

NEW unmatched performance 

for greatest fun and thrillst 


=GLIDE FORK! 


You'll think you've got wings , .. when you take off 
down the highway on this jeclike streamliner! It’s so 
smooth, so comfortable! It handles so easily, hugs the 
highway so securely, stops so quickly! Amazing Hydra- 
Glide Fork irons out bumps like magic, gives you effort- 
less steering ease, new riding stability even on roughest 
roads, Faster-action, oversize front brake gives you in- 
creased stopping power. Sealed ray headlight makes night 
riding a pleasure. These and other features of the 1949 
Harley-Davidson bring you new thrills, more fun, more 
enjoyment than ever before as you take in race meets, 
hillclimbs, endurance runs, gypsy tours, sightsecing trips. 
See your dealer today and mail the coupon now. 


Feel Reale le le Nredhee Neral etlerlirr tear it rslteel ltt! 


HARLEY-DAVIDSON MOTOR CO., Dept. PS, Milwaukee 1, Wis. 


1 lierature 01 1949 models, also free copy of ENTHUSIAST 
Siiguuine filed’ with motorcycle action pictures and stories, 
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Thousands of Parts 


Siar” TRUCKS 


We have for immediate delivery genuine 
Pegi for ‘ai! mater ang moses act'= [277 J 


/ixd = xa and 6x6, All models trom * tom 
to 20 tons. All makes: Autocar 
Biederman, Brockway. Chevrolet 
Diamond "T." ‘Dodge. Federal 

Ford, GMC. international, Mack. 
Oshkosh. “Reo, Studebaker 

White, ‘willys and Jeeps. We 

Ihave ‘parts 


Heavy duty trailer axle 

qor'many types of trailer 

Struetion. "Also “excellent “for 

Building of henry farm trailers| 

advange fs 18000 Io 

RY) Eavaciey square tye strateht 

tratler axle complete with Timken roller beatings hubs: sna 

thle bd x20 Baad Whee Wioxt brakes "Axle is Sis 

inches aguare and’ 10 Inches between whee! mounting anges 
Bid “width, AN EXCELLENT BUY, oe 

With "Singte’ Wheels 559.50" With Dual Wheels $69.50) 


New All Purpose WINCH 


3,000 Lbs. Rated Capacity 
Ideal For Jeep 

Spur gear type winch com; 

crank, 50 ft. ¥% inch cable and hook, 

and 89 inch boom with pulley. Ideal for 

lifting or pulling. Winch bracket can be 

mounted on truck or at material loca- 

Hon. Plenty of power, 27 to 1 ratio, 


packed 142" Ibs. boxed $59.50 
5 ch 


‘AM prices quoted are FO, Kansas City. 
35 £/Seponte remuired ‘ow C00 orsers: 


& UNITED AUTO PARTS (Ome 


1901 TROOST-GRI800- KANSAS CITY, MO. 


Say You Saw 
It In Popular Science 


BUILD and ENJOY YOUR 
WN BOAT/ 


‘ASSEMBLED IN 
oe 8 HouRS 


WITH A si 


~ oem is 4 
Plywood Boat-Kit [-., s5qo0 
LIGHTWEIGHT, 12 FEET LONG. Freight paid 
sano coats rn 


cial tools to assemble. iit ineludes all 

hardware, paint, ete, {less oars). Send for Free Folder. 
TAFT MARINE WOODCRAFT 

Dept. N, 636 39th Ave. N.E,, Minneapolis 18, Minn, 
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De a Setter Gob 


WITH ONE OF THESE 


EMPIRE LEVELS 


‘Smallest, most EMPIRE TORPEDO LEVEL 


—— 


ALui L — No. 151 
cout ont Aaehina 4 Bocwittt Took wih Peented, Ree 


"$6.50 sen 
LEVELS from your locol 
Write divect for literature. 
EMPIRE LEVEL MFG. CO. 
Box 97, Dept. 707 + Milwaukee 13, Wis. 


LAWNMOWER SHARPENING 
IS NOT SEASONAL! 


WITH THE 
PEERLESS 


Golf clubs, parks, and ceme- 
See ese tee 
Ser etl Sa 
ae fee at, 
Find FSs GRIND hot 
Ey See iad 
SSE aterl 

meat rae 


The FATE-ROOT-HEATH CO. 


DEPT. D-6 + PLYMOUTH, OHIO 


CONVENIENT Ty, 


WZ ye 


Steele Mig. Co. 44° % 
VAPOR INJECTION 


Dept. TAM 


Grinds, potishe 


Actuall\po Otger gtinder ofthe same type 
compares withghe ndwPorte>Cable DiseGrinder. 
No other grind’ offerthe saitte features. No- 
other grinder is so hugged >< or 80 Veregtile! 


ONLY the Porter-Ckle Dis@rinder hae 
ALL these adVagtages? 


1, The Porter-Cable Disc Grinder Yagds old aMtnew 
woodwork inds down metals . . Ngperates on Prat 
and curved polishes your car, fOegiture, brass 
‘and other met mixes paint does 101 
Jobs in less time and with moPagrofit. 


the disc on the Porter-Cable Grinder is 6 inches Yq 
diameter 539% larger surface than ordinary ma~ 
iny material—wood, steel, plastic, glass. 


3. Its rugged motor 
tection from overloa 


twice as powerful—a reserve pro- 


§ ee dfills, cuts 


MAKERS OF INDUSTRIAL TOOLS FOR OVER 40 YEARS 


Only $44,50 


5. Chuck for di 
other accessories. 


6. Spindle has a high-load 
‘stress and end-thrust of drill 


7. Trigger-lock awitch avoids fatigue. 


8. Porter-Cable Disc Grinder stands up longer . . . holds 
~austained speed . . . lasts indefinitely. 


Guaranteed for one year against 
imperfections in materials 
‘and workmanship 


See the Porter-Cable Disc Grinder. Try it. Com- 
pare. And you'll agree that no other machine 
gives you as much for your money! At hardware, 
Tumber and mill supply dealers everywhere. 
Nearest dealer's name furnished on request. 


EASIER SAWING 
5 TO 10 TIMES FASTER 


PORTER-CABLE 
GUILD SAW 


Weighs only 6% Ibs. for easy 
one-hand operation. Blade 

lowers and raises for cuts from — e 
scratch to 11% inches deep .. « 

tilts for bevels up to 45°. Does 
anything a hand-saw will do, 
‘and more! Price only $49.50 
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the meter with o 


MEMORY! 


fect to 10" tect 
AA Hardware ond Mill 
Supply Declers Everywhere. 
the new * Write Jor Catalog of 
1955 Waverly Ave. 
Cincinnati 12, Ohio 


exposure 


METER SPRAY PAINTING OUTHT 

: ol wion “$47: 50 £22 S535 
28CF.M, 
Displacement 


Versatile! Complete. Good for 
movies and still, incident or re- 
flected light, And so easy fo use! 


Give the new G-E photogrophic Compact 
exposure meter for a thrilling | Power Plus 
Christmas! Type PR-1, $32.50". ee 


General Electric, Schenectady 5, 
New York. 
‘Also fomous Type DW-58. .. $19.95 and $21.95%, 
‘WPaie Trade price. Fed. tax ine. 


GENERAL @@ ELECTRIC 


ALSO SOLD SEPARATELY: 


Spray Gun, 2 nozzles. 
Air Compressor 
Oe 


with. 


MAKE 
;YOUR 


‘STOP LIGHT SHOUT 


v6 FOR TRAINED MEN 
in the uncrowded field of 


wood PRODUCTION A ENGREERING 


4, SANTA ANA 2| 
CALIFORNIA) 


em ee a BP SURE-SHARP MFG.CO2™™* 


eres Why New AUTO-UTE STAFUL Battery 


HERE'S WHAT HAPPENS IN- HERE'S WHAT HAPPENS IN- 


‘SIDE AN ORDINARY BATTERY SIDE AUTO-LITE “STA-FUL" 


ee This battery is now full. f Baal 


Small liquid reserve gives 
battery plotes little protec- 
tion against damoge ond added pro- 
loss of power if evopora- tection. Battery losts 
tion lowers liquid level. longer tool 


Equal Liquid Loss From Both Batteries 


to-ful” Bottery plates 
pt fully covered 


Plates at the left ore now Th 
exposed ond inactive be- oi 
cause of the small liquid a 
reserve provided in ORDI- the more thon 3 times 
NARY battery. greoter liquid reserve. 


STA BATTERY 


Why the “Sta. typ 
Fibre. zak oy 


AUTO-LITE BATTERY CORPORATION, Toledo 1, Ohio 


Tune in "Suspense," the Auto-Lite Rodie Show—Thursdays, 9:00 P.M.—E.T, on CBS 
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WHAT A CHRISTMAS GIFT! 


NOW++-SANDING IS FUN! | 


Amazing 


MOTO-SANDER 


AND POLISHER 


tht sheepskin 


auto rousiG 


erry, 
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New Lamp Is Brighter 


Ts new studio speedlamp, called the 
Kodatron®, is twice as powerful as the 
Eastman model it replaces. Its 1/5,000-see. 
flash, almost as brilliant as sunlight, permits 
use of lens apertures as small as £/11 or 
£/16. Adjustments include reflector wings, 
to control the quantity of light on the sub- 
ject, and a telescopic stand that can be 
extended up to 10 feet, 


Lamp-Radio Fits Bed 

Lixe to read in bed while listening to 
the radio? This combination bed lamp and 
radio, made to clip over the headboard, 
makes it easy to do both without cluttering 
up your bedside table. The four-tube super- 
het radio and tubular, nonglaring lamp op- 
erate separately or together on AC or DC. 


| Made by Mitchell Mfg. Co., of Chicago, 


the unit measures only 9% by 5% by 7 in. 


Moto-Tool 


THE “POCKET-SIZE 
MACHINE SHOP’ 


A SHOP TESTED TOOL Mew DRILL PRESS Here’s 
vera shacurgsavi ow SQ95 gil | BIG VALUE! 


Bakelite 
sytem 
Weigh i 


MOTO-SAW | .. : 


payed pert mpage 
THE AMAZING ELECTRIC SCROLL SAW i be sannot supply you., use cou: 
Bday trial, money-back guarantoe, MOTO-TOOL KiT. 
yeaa ae shiptl 
Pare Sees y ome $17, 

~~ ‘Moto. Tool ane eactical 
DREMEL MFG. co.) aie tis 


i 
Guer-finish wood box, T's the 
DEPT.T128-L®RACINE,WIS. | hisses! bargain in the field 


USE THIS COL DN TO ORDER 


1f YOUR DEALER CANNOT SUPPLY YOU WITH DREMEL T¢ 


DREMEL MFG. CO., Dept. T128-L + ~—-RACINE, WISCONSIN 
CO Enclosed find \Check or money order in full). Ship 
ems checked below at once Postpald 
1) Enclosed find $2.00 as part payment on items checked. I will pay 

This electric coping saw works like magic! ~ postman balance plus postage upon C-O.D. delivery 


Strokes a minu saat Has only 


Bre eye YG vot. Bo or GO A’. [| # CLDril Press (Less Mate-Tont, $9.95. —) Free ctelag of Dremel 
housanda of sat = uo ome NAME... ee sceseeeeeesseeseets+ ADDRESS: 
ry ZONE. ,., STATE. 


Comes complete with 3 saw 
bindes, at only z 
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Troubled with 
DEAFNESS? 


then you'll be thrilled with the new revolutionary Zenith 
“15" Radionic Hearing Aid. You can order it by mail with~ 
out risking a penny. Let a 10-Day Trial* at home, at church, 
at business, prove it's the finest hearing aid you can buy 
regardless of price. Saves you over $100.00. 


HEAR BETTER OR PAY NOTHING 
Light, compact single unit. Costs less than a cent an hour 
for battery consumption. Comes ready to wear. Accepted by 
the Couneil on Physical Medicine, American Medical Asso~ 
ciation. Send postcard now (no obligation) for full particu- 
lars telling how tens of thousands of hard-of-hearing men, 
women and children have found new joy and happiness 
with this amazing new hearing aid. 

‘This Trial offer available on direct sales by Zenith Radio Corporation or 
its subsidiaries. 


‘Makers of the Wor 


Look only to your 
doctor for advice on 
your ears and hearing 


HEARING AID DIVISION 
Dept. P5118, 5801 W. Dickens Av. 


\Shicoge 39, Me 


‘Famous Zenith Radios. Leaders in Rodionies Exclusively for over 30 Years, 


New ARMY MINE DETECTOR 


en, in every line, are boosting 
sales in spite of conditions—witl 


ideas, read by your prospects next mornin, 
Not a toy, but a sturdy advertising machine, 
built to last for years. Low price, sold direct, 
Guaranteed for five years. Send or 


TRADING CO., INC. 
MYA NY 


RUSH YOUR NAME TODAY, 


Plastics Supplies Catalog 


Stamps or coi 
Dept. PS-11 


CARDMASTER COMPANY 


4546 RAVENSWOOD, Dept. 1611, CHICAGO 40, ILL. 


NEW 1948 


Full details on Plexiglas, Lucite, rods, 


See insta Cope || gACCURATE ZL 
Sikuriee Meet eaefeny cone. Minute Timer 


‘4707 Euclid Ave. 


Cleveland 3, Ohio 


: Sere 


= The Gift Every Woman Wante= 


Finest Quoty, ndviriat type Wheeh: ideal for Yop, im 
plement garage ond facery equipment Sem peur 
Fire, lod Tested. Send Check or Maney Order Tedey! 
AMOUNT ENGINEERING & MFG. CO. 

1872 RAVINE RD., KALAMAZOO, MICH 
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| ‘Money back If not satiated 


THRIFT PRODUCTS CO. 


‘307 Fitth Ave. New York 4, N. ¥. 


— 


CARBON BRUSH 
Made of ¢ 
of steel v 
carbon dep 


= 


ARBOR ADAPTOR 
Has %4" 
with brush 
wheels up to 4 


htly twisted spirals 
Removes hard 


arbor for use 
dd grinding 
dia, 


=a 


CIRCULAR HOLE SAWS 


Has 1," pilot drill, Saw sizes 
range from %q" to 2". Shank 
fits V9" drill chuck, 


CARBON BRUSH 
Made « 


of crimped bright music 

wire, Cleans carbon from 
eylinder heads and blocks 

wire cup 

BRUSH 

with 


54" x U-thread bushing 


2-On 


— 
BLUE-POINT 


a 


gives you more speed... 
more drilling power in close places! 


Here's a sturdy, dependable electric drill that packs a lot 


of power, yet is so compact that you can hold it in the 


palm of your hand. It’s a great favorite with mech 


heeause it gives them drilli 


speed and power in close 


places... it gets in wherever your fist will fit. Comes com 


plete with 1" Jacobs Chuck, key, and 15 feet of 3-conductor 


cable and plug. Mail the coupon for complete information, 


| SNAP-ON TOOLS CORPORATION 


Moves scale, rust, etc B060-K 28th AVENUE © KENOSHA, WISCONSIN 
Intemational Division: Kenosha, Wis., U.S. A. 
Se COWAY)-OW LOC? ee SNAP-ON TOOLS CORPORATION 
pre ds VAN VALI 5) 5060-K 28h Ave., Kenosho, Wisconsin : 
“= H 
SESE Please send me more details obout Electric Drill-and cecesiories. 


«<= 


Position 
Compeny 
Address 


Bring Electrical Troubles "TO LIGHT” with 


HORMONES GRACES TEST-O-LITE 


PROMISE 
RENEWED VIGOR TO 


Today Male Hormones are bringing new 
hope to thousands of men who are worrying 
because of loss of wousness, un 

‘due to 'male 


National Magazine articles have recently 
erone (the true male 


of the lifergiving vital sparks that supplies 
the drive and energy so necessary to success. 


D> SPECIAL INTRODUCTORY OFFER > 


FULL 30 DAY SUPPLY OF 
MALE HORMONE TABLETS 

All you have to do to uke ONLY 
deceey stir eM tthe $500 
Byeiuen mall your Tull ‘one POSTPAID 
month supply of Genuine Methyl Testor 


terone_ (the TRUE MALE HORMONE), 
COD's acceptable, rou pay pesoman 63 ples 
‘Or sipped 


ether with $5.00 in cash, 


| Hudson Products Co, Dept. 11-B- 

| 541 Harding Se, Long Beach 3, Calif 

IT amelone $5.00) ' 

1 in ‘cash "check (money order 1 | ‘eng, Ne 
1 Snip sns"t Glu’per poseman 6! i on 

{ Please send full 30 day supply of gen- | 

! wine Methyl Testoscerone tablets. CHESTERFIELD, STEEL SERVICE CO. 

' "0. Box 3056 Cleveland 17, Ohio 
' Name a : = 

' Address " a" ' 

' ey 


an BENJAMIN ae 


RIFLES. goorerrperra yay PISTOLS tie at 
SEND FOR FREE J FOLDER oF LATEST TEST. MODELS TODAY 
i eRERL GU eR ETA 

SU Weer S-Pe PAIN 


eerie varias oP PAINT ody $100 


NOW —BALL BEARING LIVE CENTER | SEPARATE TOOLS— 
EACH MAKES DIFFERENT WIDTH 


LUBRICATED FOR LIFE! 


MASTERCRAFT MFG CO. Box 256, Hawthorne 1, NJ. 


258 roputar science 


cant 


Eecine bnllsania holes 


P comso KIT 


52950 


at your local hardware 
ond electric stores. 


Every home needs these 


basic tools! 


Not only the home craftsman, model maker and 
mechanic, but everyone with a home, a car or a 
hobby needs a SpeedWay Combo Kit 

Here are the basic power tools needed wherever 
things are made, installed or repaired: No. 69 
SpeedWay 4" Drill, with attachments for sanding 


29 SpeedWay Hand Grinder, that takes 
mounted grinding wheels, rotary files, 
cutters and brushes, and accessories as shown (left) 


grind, cut and shape 

. bone. étc. Tedious jobs 

lishing and filing, scraping off rust, etc., actually 

become fun. 

Designed and built by SpeedWay—manufacturers 
of quality power tools for over 40 years. These are 
not toys but capable electric tools with lots of 
power and correct operating speeds. 

Sold by all leading hardware, electric. tool and 
iment stores. (Ask for a demonstration.) 
Write for FREE descriptive circular and the name 

of your nearest dealer. 


de} 


Speedway Manufacturing Co. 


1864 So. S2nd Avenve 
CICERO, ILLINOIS 


- wz 


Ve Pei Boonle 
.25, 


No.7 Mo. 128 
BENCH BENCH 
GRINDER Grinote GA y STAND (ONLY) 
14.95 129.95 
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Here’s “before and after” 


proof why Yo Wa 


[ NOW! cate. 
e SAFER 


witt WINGFLEX 


GIVES TWICE THE 
ON VENTILATOR WINDOWS 


SHINE IN 73 THE 
7iME! 


DL 
Vv FROM FADING! 


Simoniz Kleener makes dull cars 
look new again Nothing equals wonderful 


Simoniz Kleoner—for safely cleaning the finish ond 
making cars look really new again. Anyone condo | 


«© professional job of Simonizing without © buffer— 
{ust inexpensive Simoniz and Simoniz 
Use Liquid Kleener for @ “quickie 
" or before applying Simoniz. 
Extromely dull cars require Paste 


Kleener. To protect the finish = 1 

follow up with famous Simoniz! (Xi FyEf———— 

‘THE SIMONIZ COMPANY, CHICAGO 16, ILL. a 
mow 


MOTORISTS WISE 


z . i op 
3 leg 
of cutting belts. Automatic adjustable pad holds at re 
movement with Instant in 
sed sup nea strain, Cannot slip whether at 
A) o> Ss work or play. Light. Waterproof. Can be worn in bath, 


Advice To Ruptured,"" and 
day trial offer. Also end 
in your neighborhood, Writ 


loomfield, New Jersey 


murcrnow 
103.02 NORTHERN BLVD. 


RUPTURED? 


Get Relief This Proven Way 


MAKES THE FINISH LAST LONGER tents from 
Cluthe Sons, Dept. 14, 
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MAKE YOUR GIFTS 


..» SAVE MONEY or START A 
SPARE TIME, PROFITABLE BUSINESS 
with THIS AMAZING, NEW, SAFE 4 


SVNGRG POWER SAW 4 


\ ge 


lake This Feats 
AT YOUR HARDWARE STORE! 
Cake To Yor Dealer Todey) 


FREE TRIAL COUPON 


Tact MY CUTTING JOB! 


MODEL A (with motor) MODEL W (without moter) 


“Little Cut-Up™~ 
THE MODERN 
eLCrn IS SAW 


USES 
UNLIMITED 


PATENTED 
INCUTTING 
ARC 


LOW PRICE! 
"t) $45 — Model W (“sxz') $2250 


BEEBE BROS., 2720 6th Ave. So., Seattle 4, Wash. 
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CARTWRIGHT’S 
TRU-CUT TIN SNIPS 


Easiest cutting tin snip 
i tool for 1, 


J. CARTWRIGHT & SON 


Dept, PS-11 


7 whe! 


Malage California 


LUMBERE4 


ERECTOR 


Models ye ean buttlwith 


ERECTOR 


dat the GILBERT HALL OF SCIENCE 


LOOK! we's MADE OF METAL! 
HE HAS ELECTRIC EYES! HE 
WALKS BY REMOTE CONTROL ! 
HE'S THE MYSTERIOUS 
ERECTOR WALKING GIANT! 


No. 1244 Erector has, 3 
powerful motors, over. 
pounds of pars. Builds 
mysterious walking giant, 
| remote control tractors 
and crawlers, electromatic 
cranes and hundreds of 
other realistic action 
| models 


& Ay Vie 


ca 


THIS GIANT FERRIS WHEEL HAS 
ELECTRIC LIGHTS, REVERSING 
ELECTRIC ENGINE...OPERATES ITIN 
BOTH DIRECTIONS 
( ATAIGH oR LOW 
SPEED! 


GOSH THAT ERECTOR 
ELECTRIC ENGINE HAS 
REAL POWER! IT MAKES 


7 WITH SENSATIONAL NO. 6 ERECTOR 
the sensational low price of $10.00" 


Fun with Erector starts the moment 
you open the big box.and start (0 
Assemble girders, wheels, wears 
and other parts, Erector parts have 
equisdistant hoies, so that you just 
count the holes to put them to- 
ciher. No other construction se 
uilds the square girder with incer- 
Jocking edges and contains 30 
many’ parts. Curved, straight and 
Biant steel girders. 
al crginecring bolts and 

inds of gears. Electric en 
fine, Electro-magnet. Eleccric 
ights. Engineer's shack. Boiler 
shells. Giant flywheel paris. Auto- 
mobile wheels. See the new Eree- 
ors wherever toys are sold. 
‘Pencer and west, preesstighty Maher 


scence 

iis you ait: Mail =e 
turepetells 300 coupon oF Bos 
rd 


Gilder Hall of Scenes 
1 Erector Square New Haven, Conn 

Ruth rer book, "With Soperman atthe 

Eat ot science ee 


Civ. 
(his offer good only in U.S. A 
"WHEN IN NEW YORK, VISIT THE. Guseet HALL OF SCIENCE. FIFTH AVE. AND 252 ST. ADMISSION Free! 
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Lenses Shaped Faster 


Tris new high-speed Bausch and Lomb 

dge 300 to 400 eyeglass lenses 
a day. A precision chuck permits exact cen- 
tering of the lenses, while spring holders 
ent them from turning. A new gauge 


~ GROBAN'S-WAR 
SURPLUS BARGAINS 


Mfd.by Packard Motor CarCo, 
Ready for use on any pumping need 


WOME WATER 
SYSTEMS 


TION 
}OOSTER 
IRRIGATION 
DRAINING PONDS, 
TANKS, te. 


FIRE RO 
PRESSURE 


SPRINKLING SYSTEMS 
STOCK WATERING 


INDUSTRIAL PUMPING ¢. 


eight 10. 
En Rane av: 


59159) 


Rad ios Aid Lumbermen 
w 


Ly scattered logging teams in the 


radios to warn each other of st 
est fires, get weather forecasts 
their progress to the mill, 
the 60-watt, 
mitter and receiver shocl 
wardrobe trunks, 


and report 
Made by GE, 
FM radios consist of a trans- 


mounted in small 
Nine units are now in use, 


WESTINGHOUSE - 
Air Compressor 


Supe Bargain 


INFLATING BRAND 
PAYING INSECTICIDE NEW 


jap in ‘either direction of 


95 


‘A REAL BUY Estes 


times this price. 


WRITE FOR OUR FREE CATALOG! 


ORDER oinecr From ao 
SATISEACTI 
Send payment or Purchase order today - ens 


GROBAN SU 


°. 1507 S. MICHIGAN AVE-, 


:“GROBAN'S 
suRPLUS BARGAINS micas 


SELF-PRIMING £7 AIR OR OIL 


BRONZE <// 77st |NEM HYDRAULICS 
PUMP ae 


Positive 4 
Displacement 


GEROTOR TYPE 


BRAND NEW THI 


REE. 
MULTI PURPOSE PUMP. 


if 
[4.95 
= nue VEE $2.95 

VICKERS HEAVY DUTY 


HYDRAULIC PUMP 


BRAND NEW 


sn ROEE DIRECT FrOM AD GROBAN SUPPLY CO. 
ye today 1507 SOUTH MICHIGAN AVE. 
me seeACTON Guananeca Chicago 5, Ill. Dept. 
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blades by 
lever action! 


80th Anniversery 


~~ No. 300 Hack Saw 


Frame and Blade 
wy $3.50 


Slightly higher in the West 


“Greatest thing that's happened to hack saws 
since they made ‘em adjustable!” — that’s what 
tool experts said when they previewed this new 
Millers Falls back saw frame. They were talk- 
ing about its lever-action that quickly tightens 
blades to right cai, ‘And that’s just one 
feature of this “life-time” hack saw. 
Aajustable to take*both 10° and 12" blades 
Cutting edge can be set to face right or left, up 
or down. High-quality steel throughout. 
ished in gleaming nickel- Beautifully 
balanced. ‘And’ take another: look “at. that 
tough, resilient, gleaming red molded handle — 
it’s rugged! Your hardware dealer has the 
No. 300 now. See it soon! Millers Falls 
Company, Greenfield, Massachusetts. 


Celebrating 80 Years of Toolmaking 


Millers Falls Tools 
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Segond oy at 
‘erase fa 


others make 
BIG MONEY 


iG 


‘Gtosep CELL-U-MOP CO., Dept. PS-11, FREEPORT, ILL. 


WOOD CARVING 


9” TALL FIGURINE 


This beaut 


F 
latest catalog. 


BRAUN-CRAPFT “Scat oun! 


MILL IT ON YOUR LATHE 
PAUMGH LLING ATTACHMENT 


‘Mill, slot, grind. groove. 
Shops, scheots, he 
‘tine, So. Bend, 
‘Accuriely, graduated foe 
Ne. 75 


Ingenious New 


Technical Methods 


To Help You 
Increase Efficiency 


Light Projector Increases 
Thread Grinding Production 


Production of thread grinding machines can now be increased through the 
use of a light projecting device called the Thread Pick-up Projector. 
The thread profile appears in a viewing screen, magnified 20 times, 
thereby permitting accurate visual adjustments. 


lor is placed alongside the thread 
grindiny Grinder, Model No. 1, is shown 
above. While the machine is grinding the thread, the operator, using 
the Light Pick-up Projector, adjusts a “dog” on ‘the next piece to be 
ground. When the “dog” and piece are then placed in the thread grinder 
the thread profile is automatically in location and ready for grinding 
immediately. 


ick up the thread” using 
de jon. Grinding 1s 
measurements of 


also done more accurately and the viewer permi 
reliefs, notches, etc. to .0005 inch. 


Efficiency of Production can also be increased through the use of chewing 
gum. The act of chewing helps relieve nervous tension and seems to 
make the work go easier and faster. For these reasons, Wrigley’s 
Spearmint Chewing Gum is being made available more and more by 
plant owners everywhere. 


Complete details may be obtained from 
Acme Scientific Company 
1437 West Randolph, Chicago 7, Iinois 


Thread Pick-up Projector 
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aaGLASY-CASTassenenenn 


NEW LIQUID PLASTIC 
COLD-SET 


15 to 30 minutes for a 
FINISHED PRODUCT 


GLasy- YEAST 


FREE INSTRUCTIONS WITH EACH ORDER OF 
GLASY-CAST 


fugu, auasremuy aw 


Decorative 
METAL WORK 


A new manual for the amateur. Tells in easy to under- 
stand language how to make useful metal article 
your home workshop, You'll be surprised how easy 
fand interesting metal work really is. Fully illustrated 
with diagrams and step-by-step: 

cloth binding. Send only $2.00 


copy will be sent postpaid, Popular Science 


—Dept. 118-B, 353 4th Ave. New York 10, N. Y. 


MANY NEVER 
SUSPECT CAUSE 
OF BACKACHES 


This Old Treatment Often 
Brings Happy Relief 


Many sufferers relieve nagging backache quickly, once 
wey discover that the real cause of their trouble may 


be tired i 

“The kidneys are Nature's chiet way, of taking the ex: 
cess acids te out 0 ood. ‘They help ‘most 
people pa: 3 pints 


Whea daorderof Midney function permits polsonous 
matter to remain in your blood, it may cause nagging 
backache, rheumatic pains, leg ‘pains, Joss of pep and 
, ‘swelling, puffiness under the 


ir druggist for Doan's Pills, a stim- 
, used successfully by mi 

irs. Doan's give happy relief and will help the 15 miles 
Sf Kidney ‘tubes ‘flush cut poisonous waste from Our 
Blood. Get Doan's Pills, 


CARTWRIGHT’S 


_All-Purpose TRAILER HITCH 
$7.65 


Engineered for 
FARM. EQUIPMENT 
‘& SPORTSMEN, 
STURDY, FAST 
THEFTPROOF 


Sharpens round shank drills from 
ato tin diameter. up. to 6 


7 For the engineer, mechani 
space and feel 
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(NOT A HEIGHT GAGE) 
CUTS PRODUCTION AND TOOL COSTS 


| NEW! ADJUSTABLE VERNIER SIZE BLOCK 


-..-10 in TI TOOL... 


i, An inexpensive adjustable size block now made available for precision readings, unusual versatility and speed, 
inspector and home machinist. Usage—as gage bl 

gage; insider Vernier calipers, adjustable parallels, square and 4s 4 jack. Does the work of 

a height gage. Set tool heights on planers and shapers, stops and trips on machines; set 

dial indicators on comparators, sine bars, snap gages and many other cools and instru- 

ments about the shop. Range 0-6" 5850 combinations of .001” Model-100. 


Write Jor free descriptive literature—Dealers: 


» BAR INSTRUMENT CO., INC.  sonmctidis’atthe'is, wv. 


irect reading planer gage, 


$s 36° 


Attractive territories apeu 


800 foot spor, or handy 
floodlight. Dozens of uses! 
Stands, hangs at any angle 
30-100 hrs. on 6-vole bat- 
tery. A genuine Delta. At 
have, spor, lec: § 4165 


stores. Less battery 


Delta crectarc co. 


MARION, INDIANA 


POWER(iz. 


2-LITE 
ELECTRIC 
LANTERN 


New Precision Built Commercial 


Wood Shaper and Matcher 


Now Within The Reach Of Every Home Workshop 


informe T &H Mfg. CO. es. yma 


| 
/, %Vamror h FREE for Trailer Builders 
a) Safety- Engineered 
| 
| 
| 


+ TORQ-LESS AXLES + BULL DOG HITCHES 


AND PARKING JACK LITERATURE 


HAMMER BLOW TOOL CO. 
MEN 


Dept. D-J0 + WAUSAU, WIS. 
WA N T E D Between 18 and 65 


Phe 
TO LEARN A TRADE 


Write today for free information—no obligation. No sales- 
man will call 


WRITE TODAY! 


P. S. KING, Prosident 
Ave. 


2870 kt Chicago 18, tHinols 


ue v, Own 
ae 


‘Save $200 to $300 


Make BIG MONEY, 
Arc Welding! 


You 


rt all th cS 
HANTAG 
extn f 


ne vA ne 


ectrie 
Drive Portable 


A.C. (alternating current) transformer 


A.C.Tronstormer 
Welser 


It's Easy to Learn Arc Welding 
Let HOBART train you in o short time of 
low cost, Individual instruction by expert 
rectis."Qualilied wader G.I. Bil 


AA vowsrr anes. co, tox nae, roy, ono 


Welder with .C. soe matte 


‘of information 
for oll weldors, 


H HOBART World coca 


the items I've checked 


A.C. Welder—A.C. Power [] Generator Only 
ve Welder 


STATE, 
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THE GIFT OF 


eS 
with a MOSSBERG SCOPE 


Here’sa giftthatkeeps ongiving 
—giving better vision, higher 
Without Scobe scores, more game, greater fun! 


y MOSSBERG SCOPES FIT 
ALMOST ALL MAKES OF 


RIFLES UP TO .25-.20 CAL. 
Internal Adjustment — 4-Power 
rib Scape Model F5M4 for low mounting 
With Seve Model baM4 for high mounting 
Model #4M4 for Mossberg auto- 
matic rifles only 
SEE THEM AT 
YOUR DEALER'S 
Free descriptive 
‘on raqvent 


‘No sales at factory 89711 St. John St., New Navan 5, Conn. 


FASTEST PLANER inthe WORLD 
at this Low Price 59] 0 


SLSAW power self-feods at 24 feet per 


@ lon 


BUILD YOUR OWN 
POWER LAWN MOWER 


and effort mowiny 
ing their ow 
Hutt 
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AND MONEY... 


benter than welding — easy 
to use—operates on 60 cycle 
lighting 
ki 


Siver solder, flux, and 


Introductory 50 

price 90S 2 

THE ERWOOD COMPANY 
214 WOODSTOCK STREET 
CRYSTAL LAKES HLLINOIS 


SENO YOURORDER To: 
OEPT. S11 


WANTED 
PRODUCTS TO MANUFACTURE 


Well known manufacturer of nationally advertised 
foods field ns 


Quality Year Round 


Dress TrouserstXey-y9 
2 = 


LEONARDS & LEE SURPLUS SALES 
core rth Sates bept Oi0s, ehteako 19 


FOUNTAIN TOOTHBRUSH 


order airect 


ESCORT LABORATORIE: 


DEPT. 81119 DIME BUILDING, DET 


ual Jebcan 
Pert, Or. 

Senior Ist Award VL Jnr tot Award 

$4000 Scholar NE 3.000 Shotaahip 
Baw eieeniin & sem Antone Te, 
Major Award Winners 1948 Competition unig 2nd Avard 

BOYS! $65,000 IN AWARDS 

Pa so Build model cars for the 1949 Fisher Body Craftsman's Pa 8, 
unior ded Award Guild Competition—734 awards — university scholar- P Tanke 4th Avend 
$2,000 Scholarship ships worth up to $4,000 each—cash—trips—tool chests: $31,000 Scholarship 


Any boy 12 years old or over and not yet 20 on September 
1, 1948, may enter the competition to design and build 
model car. Junior and Senior Divisions with identical 
awards let you compete with boys of your own age. No 
dues or entrance fees. Awards include Model Builders’ 
Tool Chests, cash, all-expense trips to the Guild Con- 
vention, and 8 university scholarships worth $1,090 to 
$4,000 ‘each, (Duplicate awards are given if sons of 


. FISHER BODY CRAFTSMAN’S GUILD 
General Motors employes win.) Judges include deans or > 


Spontored by: Fisher Body Division of General Motors 
General Motors Blde., Detroit 2, Michizan 


Gentlemen: Earall me in the Fisher Body Craftsman's Guild 1949 
Model Car Competition, Sew me full instructive without charge, 


Name. —_ 
Adres 
City 
1 was born on the 


presidents of 10 leading technical schools and universities. 

Write for free membership. Each new member receives 
‘a membership card and button, a full set of plans and 
instructions, all free. Competition closes at midnight 
July 1, 1949. You can win one of these awards! Mail 
the coupon NOW and get started. 


Parent or guardian — 
Name of school 
City. — 


wrire ror your FREE copy oF THe New 
KRW HYDRAULIC PRESS BOOK 


Deseribes all manner of Producti 
and Shop Work on KRW Hydraulic 
and Bench Type Arbor Presses. 32 
pages illustrating the new KRW 
Hand-operated, Electrie-operated 
and Air-operated Hydraulic Presses. 
Write for your copy today. 


K. R. WILSON, DEPT. 54,.215 MAIN ST., BUFFALO 3, N. Y. 


SEEEDRAY Bence GRINDER | SPEEDWAY GRINDER KIT 


WE PAY POSTAGE—Send Check or Money 
Order Today—MONEY BACK GUARANTEE 


Se ee pe anna ; |THE ORDER MART, Dept. P x 


‘Bele i 62 Warren Street, N.Y.C.7 * WO4-3497 


SESE pbb p pp pbbbbt 
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SERVICE STATION 
OWNERS 


How to make Liquid Marble 


Make amazing Liquid Synthetic Marble at home In your 

isement or garage, Terrific demand! BIG 

PROF: ‘No heat, pressure Gr machinery needed. No 
MOLD, TROWEL or BRUSH— 


‘MOLDS: 
sterial mekes $1.00 teem, PERMA-TEX Plastic Flooring 
ina, Hopre Ia anv’ colon or shade. Gan be Tald over 
Work ‘out ‘besutiful ‘patterns in 

Sontrasting and parménious color 


mt FREE CATAL 


BING PRODUCTS *szs2:%e! 


PALMER VERTICAL MILLING ATTACHMENT 
FOR ANY BENCH LATHE 


Don't let this happen to you! | pont Om 


USE “SAFETY-FILL” NOZZLE 
WITH AUTOMATIC CUT-OFF 


Follow the thousands operating service stations who are pur- 
chasing their own. Investigate! You will find many already - 
in service in your locality. The same nozzle as advertised in 

Saturday Evening Post and other publications. 


reser egeaine'e tana ""->q,—) | NEW!ROTARY SANDER 


ice. It sella 
snore fllupe becatee FOR DRILL PRESS OR ELECTRIC DRIL 


Ne Glving—Ne Special Dis 
CUTS OFF AUTOMATICALLY : a 
WHEN TANK IS FILLED | 
NO SPILLING, WASTING GASOLINE 


0 Sil pres ‘sl 
c drill. Specify size 

wool polishing bonnet 

for literature on other tin 


RICHMOND OIL EQUIPMENT CO MASTERCRAFT ‘ 
1a10ab23 £, MAM ST SEA | 5. rON ARBOR PRESS | / 


curious?) 


SHIP-IN-A-BOTTLE? 


Here is the 40 
the tera fe 


Ps-11, 
MICHIGAN 


PORTABLE SAW 


From Your Powerdrill, 


furuRe ‘PRODUCTS CO. 


Sce the IMPROVED 


SALSBURY 
MOTOR SCOOTER 


Dependable—6 H. P. Engine 
Easy to Drive—Automatic Shift 
65 or more miles to the gallon 


Write for Free Folder 


SALSBURY MOTORS, INC. 


Dept. PS-21 POMONA, CALIFORNIA 


Less Plug 
$7.50 


Glow Plug Model 


Your 
OWN 


BOAT == 


\rustprod 
top. Also 


= 


763 WASHINGTON AVE. 
WOODSTOCK, ILL 


GZaakhA 


BUILD YOUR OWN POWER TOOLS 
cae we ARBORS $6.95 


Work in a fascinating and 
latest fabricating 


~g DRAINS CELLARS, WASH TRAYS 
CIRCULATES OIL 


Pumps 1800 GPH 300 gal. 30° 


high, uses 4s to 4) HP S60 


motor, Will not clog. 


Now . . . you can quickly and easily 
Modernize Tables, Sink Tops, etc., with 


POLATEX PLASTIC TOP 
Ne 


Ee Def Gee 
«+-with Casite in Your Car 


k, snappy starts, 
No matter how 
cold the weather, Casite retards congeal 
of oil, lets your motor spin and go. 

And Casite keeps you going smoothly, 
steadily, powerfully—without spit or sp 
ter, jerking or jumping. 

You'll know a new thrill, a new satisfac- 
tion from your car. You'll know, too, your 
extra protection, 
mn, and longer, brisker life: 
Casite in the crankcase. 

THE CASITE CORPORATION, HASTINGS, MICHIGAN 
Casite Division, Hastings Ltd, Toronto 

QUICK STARTING 

IN COLDEST WEATHER 


@ Casite gives you 


75¢ a pint 


95¢ in 
Conada 
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wat’ TILTING ARBOR SAW 


FULL BALL-BEARING y 


TAKES 
= F.0.B. Reyersford, Pa. 


BLADE 


‘SMW BLADE TILTS * TABLE STAYS LEVEL 


Send for catalogue showing complete line 
of Tilting Table and Tilting Arbor Saws, 
from $24.95 to $87.50 


AMERICAN MACHINE & TOOL a = 
ROYERSFORD, PA. 


’ BUILD YOUR OWN : 
2500 WATT ELECTRIC 


ly. 
Start out by buying the 2.5 KVA Leland Alternator shown 
above. It is a 120 volt, 60 cycle, single phase, A.C. genera~ 
tor, complete with radio filter box, and self regulating 

Yoltage. Lt must turn at 1800 p.m. for bright, even light: 
ing. Requires 33% HP. to turn generator at full load—so 
Sat sous of at has Esa oes 


Sahincy quickie aging, mama 
governor conirelled, nad ship to: yeu $297.00 iret me 
Jaid, Samo unit bot with Berg’ Conversion 

Eatural gas $847.50 freight prepaid. 

‘To elimieate time lapee for perwual checks to clear, we 
suggest remittance by bank draft or cashiers check. 


HOPFER & COMPANY 


3122 EAST 14TH STREET, OAKLAND, CALIFORNIA 


AIR COMPRESSORS 


Bendix - Westinghouse 


$59.50 


SALE 
PRICE 
Write for illustrated f-- 
‘giving full particulars 
The Original 

rr 


Make This MILLING MACHINE 
From low-cost 

‘LEWIS CASTINGS! 
falls ley in all 


LEWIS MACHINE TOOL COMPANY 
0. Bev 7446, StaL, Dept. S, Lor Angeles 23, allt, 


Hop 
Roedea cae raises 
‘alunble Cataion 3c, 


1°5,cm,t@ bull le household appliance with 

ay Pana. Ria rom arta, Save 

19 70%: Nocxnert know nent: Pla alow 
ary aay 4 follow. Av drain carly 


Sees 
‘tedden 


az/09 FOUNTAIN PEN GUN 


Lis 

Lon Bk) Shoots lear Gas 15 Feet 
% Fits Pocket or Purse... 
Guaranteed 


Here are just four of the dozens of X-acto kits and sets 
that will bring joy to the heart of beginner or expert 
hobbycrafter. The handicraft kits each contain a com- 
plete project, plus all the tools and materials needed, 
and easy-to-follow instructions for turning out a fin- 
ished job. X-acto refill-blade knives and specially de- 
signed hobby tools, in a wide range of sets and prices, 
provide the “dream gift” for hobbycrafters of every age 
‘and taste. See the complete line at your hobby, art, gift, 
hardware or department store. Singly or in sets from 
50¢ to $50. (Prices slightly higher in Canada.) 


x-acto & 


HANDICRAFT KNIVES & TOOLS 


X-acto Crescent Products Co. Inc., 440 Fourth Ave, N. ¥-16 
In Canada: Handicraft Tools. Ltd. Hermant Bldg, Toronto 
Reg. U.S. Pat. 08: 


NO. 470 X-ACTO METAL TAPPING KIT 

New! Contains tapping hammer and stippler, mounting boards, 
‘aluminum and copper foil with printed project, brads and in- 
struction sheet. A fascinating hobbycraft! .. $1.80 


NO. 86 X-ACTO HOBBY CHEST 
Ideal for modelbuilders, whittlers, woodcarvers, ete. Contains 3 
knives, planer, sander, balsa stripper, spokeshaver, assorted 
blades, routers, gouges, punches. How about Dad? $10.00 


NO ,82 X-ACTO KNIFE CHEST 
Perfect set-up for beginners, helps them turn out fine-looking 
jobs. Designed for safety and sure control. Contains 3 knives, 
‘assortment of super-sharp extra blades. In wooden chest. $350 


NO. 450 X-ACTO 5-IN-1 KIT 

Material and complete instructions for leathercraft project, 
‘model plane and boat, 4 whittling blocks, jet car; knife, blades, 
sanding block, dope paint. Teen-agers love it! 495 
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WORLD’S LOWEST PRICED 


ADDING MACHINE 


VEST POCKET SIZE 
THE IDEAL XMAS GIFT! 


Fits vest pocket, or purse. Guaran- 
“Operated as eaally, 


Keep Brushes like New 
y 


money, back guaran: 
Calculator went 
ct 


“AGENTS WANT! 
CALCULATOR MACHINE CO. (Mfrs) 


Det. 506, P. 


AtPaint, Hardware, Donte 


__Patent Cereals Co. 


WRITES ON GLASS, 
METALS, PLASTICS 
Never before at this. orice! Finest 


Postpaid 


facturer. 
‘Ament and dealer inquiries tavited. 


CLIPPER DIAMOND TOOL CO. INC. 
2hA WEST 46 STREET, NEW 


Say You Saw 
It In Popular Science 


J-minute angle s« Folder and “Yankee” SAVE ON HO E PLANS 
Tool Book. 


‘Tilt it for the angle ‘ORDER FROM OUR ENLARGED 


leceicomeoie HOUSE PLAN BOOK 
chine "or! bench. Two Complete construction ‘blueprints a 

sizes, 2” and 2%’ /%, THE TOOL THE womte Conerete block construction. Send 50e in Book. 

i oe Sout stave Nowy now. resco, ino 


Write for Vise Philadelphia 33, P: 


‘AUTOPOWER tells you how in plain, easy, simple, and Illustrated in- 
structions th te can follow. Change auto generators into useful, 


WER. Only $1.00 postpaid. 
— AUTOPOWER INC., 918 South Theresa St., St. Louis 3, Mo. 


IIB rorviay-acienee 


A NEW KIND OF MOTORCYCLING 
WITH 


SAFE-COMFORTABLE- POWERFUL 


‘Automatic Clutch, Teleloat Spring Suspension. 
Foot Gear Shift. 95 miles per gallos. 70 Miles per hour. 
Soa and drive it at your nearest JAWA DEALER or 

_ write for free folder. 


JAWA MOTORCYCLE CO. 
Dept. S, 
460 FOURTH AVE., NEW YORK 16, N. Y. 


___ DEALER INQUIRIES INVITED 


The SEAMAN ROTARY TILLER| 


is a Many-Job Farm Machine! 


J © Mixing in 


Fertilizer 
Pasture Renovation © Light Brush 
Aerating Soil Removal 

Weed Eradication Working Sod 


© Mixing in Cover 
Crops 

© Orchard Cultivation 

© Better Moisture Control 
motorized models con now 

‘by attocking © Centrifugal 

Pulley Attachment for mot 

found power service, 


Erosion Control 
© Nursery Work 


SEAMAN MOTORS. INC] 


365 NO. 25TH ST. MILWAUKEE 3, WISCONSIN, 


Wortha Aings Ransom 
at a time like this. 


They Last Almost TWICE as Long* 
Yet Still Cost Only a Dime 


“Measured by the A. 8. A. light industrial flashlight 
test... the most effective test applicable to modern 
everyday use of this size battery... the new 
Winchester No. 1511 flashlight batteries LAST 
ALMOST TWICE AS LONG as the pre-war No. 
1511. Reason? Olin electronic research has stepped 
up the power of their light-making chemicals. 

You still pay only a dime for them—and they are 
guaranteed to give extra long life not only in flash- 
lights but also in any equipment using regular flash- 
light cell size batteries. 


Be Prepared For 
Night-time at 
EACH COMPLETE WITH FRESH 


WINCHESTER NO. 1511 
BATTERIES 


‘They may overtake you at any time, Go to your dealer 
today and buy 2 new No. 6410 Winchester Deluxe Dual~ 
Purpose Spotlights for your car or home. Each spotlight 
WHITE for safety ... RED for danger. 
‘brass, chrome plated with red translucent 
lens ring. Two spotlights cost only $3.30 complete with 
batteries —isn't that a small price to pay for freedom from, 
fear and worry when night-time emergencies arise? 


WINCHESTER 


WORLD'S FINEST FLASHLIGHTS AND BATTERIES 
OLIN INDUSTRIES, INC., Electrical Division, 
New Haven, Conn. 
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_ EARN A STEADY INCOME 


Improved Acme Cirevlor 
Saw Sharpener sharpens 
sews 610 60° Rip,Cross- 
cut, Combination, Dado, 
‘even planer knives. Easy 
oe accurate—fast 

fe. Bevels 45°,Gums, 
Joints. « You can profit 


© Economy Price i] 
© Ajustomatic* Stem 


BURR MFG. CO. 
© Imported Briar - 


‘8939-A VENICE BOULEVARD 
LOS ANGELES 34, CAI HA 


A Sensational Value! Complete 
Sanding and Polishing Kit 


‘OnLy $295 


Will Fit Any Ye -Inch 
trle Chuck 


Royalton Filterwel 
potented Ajustomatic 
screw-stem, plus fine 


Luxury smoking 
emazingly low p 


‘Set Includes 
rubber i 
bonnet 


At leading stores. 11 wnovailoble locally w 


HENRY LEONARD & THOMAS, INC. OZONE PARK 17, N. ¥. 


Black & Decker ity 
No brat wh Rt. 2-90. 


Sheedy Bist Line No. 68 
Nona wth nt 8.78 
‘Order Now! We pa} 
‘Money Order or Check. 


When Your Radiator 
Springs a Leak... 


Keep Smooth-On No. 1 tron Cement handy for emer: 


bolonce, rifled borrel, push- 
‘edjustable rear sight; sip fits 
Only $14.951 At your de 


SMOOTH-ON =: = 


9 HENRIETTA STREET 


| Crosman Arms Co. Inc. rociesrer’ 7, 'N. ¥. 


218 porutar science 


ir 


pay while learning 


Become a first-class automotive 
ic and you're set for life... 
sure of a good job or able to run a shop 
of your own. Here's your chance to 
learn this valuable tr: 
ing won't cost you a penny. In ad 
tion, you'll get good pay while learning. 
‘The United States Army is offering 
this outstanding opportunity to a 
limited number of young men who have 
high school diplomas, or state certifi- 
cates to show equivalent education. 
Under the new Army plan, you can 
sign up for the automotive school and 
be sure of enrollment immediately after 
basic training. 
In the Army trade schools you'll be 
taught by experts, with equipment that 


INTERESTED IN SOME OTHER TRADE? 


Automotive Mechanics is only one of more than 60 


FREE TRAINING i 


Auto Mechanics Plus good 


dL Thyess schools are the finest in the 
world. So good that many colleges and 
trade schools give credit for work done 
in them. 


Your 


t a 


starts immediately. You'll 
month, plus free food and 
using... free clothing and equip- 
ment ... free medical and dental care 
; .. free retirement. plan . . . low-cost 
insurance. In all, the pay is equal to 
$211.50 in civilian life. 


You owe it to your future to get details 
on this opportunity today. 


You can get the facts, without obliga- 
tion, at the nearest U. 8. Army Recruit- 
ing station. 


PEACE IS AMERICAS 
MOST IMPORTANT BUSINESS 


he ee postin my da ley 


US. ARMY and U.S.AIR ¢ FORCE 


RECRUITING SERVIC 
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SAVE TIME | MAKE EXTRA 
AND WORK ! Money Ui 


sY TO 
con SHAW 


RATE 
aon 
and"PEPPY PAL” 


WS @MMM GARDEN TRACTORS 


Cultivator cutter bar 
7 bulidoser a 


DIFFERENT! 


K\ 


smoking delight. Inspired by 
the water-cooled pipes used 


ct once how cool and clean 
the smoke totter when it 
reaches your mouth. Made 
of sweet-smoking aged im- 
ported briar fitted with small 
glass viol to water cool and 
filter smoke. 
AlsocvcilaleinNet- $9.50 
ral Smooth Finish 

Memit with order, postage palé or €.0.0. plus postage, 


PORTER Products, Dept. 16, 1472 Broadway, New York 18,N.Y. 
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Here is the supreme thrill in| 


in the Orient, you'll notice | 


Electrically Welded Endless 


PLenamount, 


SAW 
BLADES 


‘Made in widths from 1/8” te 1-3/2" 
a 


Other sizes at proportional prleea 
MO €.0.D. SHIPMENTS ACCEPTED 
‘State Make of Machine - 
‘Your satistnetion is guaranteed ~ 


BURRILL SAW & TOOL WORKS 


405 E. Main St., Illen, N.Y. 


Build SOLID MODELS 


TRAINS * PLANES * SHIPS 


Ja All parts ready-shaped for 
J assembly. Accurate, 
ic scale models to 
decorate home or office; 
isplay on mantel, desk, oF 

in collector's groups. Wide 
range of wood model assembly kits, including Convair 
Flagship, 69c; Piper Cub Super Sea 


Scour (ilustrated), 50¢; the battleship 
California, 45¢; Rock Island Rocket, 
$1.59; and many other 

AT YOUR OR HOBBY DEALER 


Send for free circular describing models 


1300 miles for $8.50 Pony Ride 


| < Rocker 


Row on the road, operating 
. Typical owner's 

‘Hillman of Mt 

300" miles, cor 


Dream Doll House 


HAVE FUN! SAVE MONEY! 
BUILD TOYS WITH 


BOATS 9 ASSEMBLE YOUR OWN EASI-BILD* Full-Size Patterns 
e PACKAGED BOAT | Here's your chance to give the kids a real “toy” 
te mncgate of extmegding 46, Christmas without breaking open their piggy 
= “4 banks to do it. You can build the toys shown 
above and many more for half the store cost and, 
it's easy—you simply trace the full-size pattern 
pigte.  ditustrated ht ¥ ‘on wood; saw, and assemble with Cascamite, 
to “Bud Pr ‘g described below. 
sand ‘Reg. U. 5, Pat. Off, by Eo 


DOUBLE Exnausr Bower  MOW tO choose a glue! 
ony $16.85 Bellow these directions and solve all your gluing 
problems: 


Pattern Co. 


joints that must withstand ‘outdoor exposure— 

f=] CASCOPHEN (Resorcin Resin Glue). The first 
completely durable glue available to homecraftee 
men! 


Fer furniture, toys, heavy-duty home 


Exciting, new book tells about E quickly with cold water! 


“ATOMIC ENERGY” For models, photo pri 


fond “"THE WONDERS OF CHEMISTRY” re] Te Sener sues maey wenite tons mae 


Also shows how to amaze friends with 
Chemeraft magic and do many, exciting 
experiments. Free. Send today! | 


white, fast-setting CASCOREZ (Polyvinyl Resin 
Glue). Liquid ready to use! 


‘Send Coupon for Toy Patterns to 


Cosco Pattern Dept. PS-1 
P. ©. Box 215, Pleasant 
Enclosed is __¢ for patterns checked below. 


( ) Dream Doll House, Pattern #33-50¢ 
) Pony Ride Rocker, Pattern #53-35¢ 


‘ 
{ } Cavonernee arse 
fs ee ee pes 


SEND NO MONEY. 22cta227 POI PGR. Mss 


pagel; geleedesdeigd THE BORDEN CO. - CHEMICAL DIVISION 


MIDWAY SALES" COs, Dept, MPS-11, Makers of Casco Glues 
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cole dag 


Lares Gerad LUGGAGE, ETC. 
Pigs )/ W.E. Dunn Mfg. Co. 


proof, Sexible 
and durable 29 W. 24th St., Hollond, Mich. 


Smash 


Hits— 
oy 


3 TOOLS IN ONE 


PLIER-WRENCH-CUTTER 


cs 
$ a i 


Compound ge, doubles Breaks las pe jaw 
grinpiec power, OWA" ste cuts clove Ref apelit plow” 
Eopenny nail 

At your local hardware store. Write for free literature 


SARGENT & CO, — Foihfel QB, Qvolity Since 1870 
(SCHOLLHORN DIV.) 
comer BERNARD 


New Haven 9, Conn. 


GEIGER COUNTERS 
FOR LOCATING RADIOACTIVE 
MINERALS - FOR HOSPITAL 
AND INDUSTRIAL USE. 


= corp. 
TI DEPT. 11,3625 LAKE ST., OMAHA 4, NEER 
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jestic Mew Diesels featured by 


LIONEL TRAINS 


Other LIONEL TRAINS puff SMOKE and blow a 


kind thet be ave been shattering sj records for _ realistic WHISTLE. 
the New York Central and Santa Fe railroads! Send for the new Catalog and Special 25¢ Offer 
now—it tells all about the Electronic Control 


Patterned after the famous General Motors F3 tf 
type, these mighty Locomotives measure 26Y; train, new rolling stock, LIONEL Construction 
inches long and are powered by TWO motors! Kit and many other features. 


New Switcher tor (9G8 


Every model railroad fan will want this power- 
ful little “yard goat” for his pike! Modeled after 
ladder-back type used by major lines in U.S. Has 
automatic built-in bell and back-up light, 


Two big, po ywerful LIONEL Diesels, just like the 


Special Ofer: 


I This is what you get: beoutiful. 36-poge full 
color LIONEL TRAIN Cotalog. 
2 Set of 3-Dimensional views of LIONEL TRAINS 


in Action. LIONEL TRAINS, P.O. BOX 330 


3 ot ‘Stereopticon Eyeglasses for viewing ‘Madison Square Station, New York 10, N. Y. 
1 enclose 25¢. Please send me Special Offer of 36-page 
4 Spediel Kit of 6 cut-out colorful buildings to full color Catalog. Stereopticon views of LIONEL 


TRAINS, Stereopticon Eyeglasses, and Kit of 6 build- 
ing cut-outs, 


create realism for your train layout. 


Enclose 25¢ with coupon! 


A 
SEND For ir at ON 


lit FOREDOM Model #99 
on Amazing LOW PRICE 


FLEXIBLE SHAF 
MACHINE 
with PENCIL-SIZE WITH 

HANDPIECE MOTOR 
iZ 5" Grinds, Polishes, Cleans, 
\ FLexisLé Sharpens, Mills, Carves, 

SIT Engraves, Etches on Metal 
Wood, Glass and Plastic 


S_REASONS WHY 
FOREDOMS ARE TOPS: 


COMPLETE 


USES 
MUNOREDS OF 
ACCESSORIES 


PENCIL-SIZE 
WANDPIECE 


meron im moto as 
DF Foredom PRESTO-FLEX 
PENGIL-SIZE Handpiece ‘S85 


ny 
SidwrinG LEVELS. 
suri jovrT. 


THORS ot Easel auton, $5.95 
el $13.50 

$4.95 

_ 75¢ 


New, $3.00 Val 


PRs ae Shope 
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BIRDSad 
ANIMALS 


MOUNT 


‘A 10-Ton Press —— 
at Low Cost 


jarating, bending, 
ing jobs in your 
‘easy with this press. 


pressure. Adjustoble toble takes 
work up to 18 inches wide ond 
11% inches high. Send for free 


bulletin showing press and 
wide variety of accessories. 


UT-10A Press f.0.b. factory $31.00 


DAKE ENGINE COMPANY 


622 Seventh Street, Grand Haven, Michigan 


Plastic Coasters EMBED REAL FLOWERS 


and Tiles 


any lovely and unoaual things 
tive patuy coast 


Bt 
V23 CRUISER 


Money Saving 2s Catclogs showing 
1k Constraction Det 

KAYAK BOAT CO, 

17 03R- WHITTIER ST... N. Y. 59,N.Y. 


Go after the Profitable 
welding jobs with a handy 
P&H Portable Welder 


Don't limit yourself to the welding busi- 
bess that can. be brought’ to’ your shor. 
Use an easy-towing Pali portable: welder 
to provide full weld-shop ‘facilities wher- 
ver there's a need for them. Go out alter 
fnteresting jobs, doa. wide varity. of 
work, make’ more ‘moaey” 
There are two sizes of PAH 
Portable Welders 
Both welders are sturdy. Both are econ- 
comical,” Fool-proof “idling “devices ‘keep 
Gil, consunption to asminimum, "The 
gN:200, 1s powered ‘with an. air-cooled 
motor. "Rt gives you ‘a welding. service 
‘ange from 30 to 260 amps” A power ke 
cifttets you operate handy electric tools. 
‘The WN-300 has a" weld 


These industrial and commer- 
cial arc-welding jobs 
for t0\do ond cos! less when 
you vse P&H DC Are Welds 
All types of industrial welding. 
Sub-contracting work for 
Targe monutacturers 
Air conditioning 
Home heating 
Truck body building 
Trailer building 


Automotive 
R 


Contractors” weldin 
Bridge work = 


tepairs 

Kitchen equipment 

Cabinet work 

Fabricated housin 
J 


stationary 
models to mount oa a truck, or as two: 
wheeled trailers. ‘The WIN-300 is also 
available with a 4-wheel mounting. 


ve 

Stainless steel bor equipment 

Omementel iron work 

Fobricating equipment of 
your own design 


fing picked. 


for special instruments, Welding’ i easier, 
P&H Model WG-200 Fister, and better, 
Ea You can count on PRH 
machines to give you 
sotisfying, trouble-free 
Th a 
ere are only two major 
parts in Pat De" welding 
Renerators—the rigid. frame 
Bnd. compact rotating meme 
ber, ‘Acpowerful air stream 
cools them. Special. insulae 
fon costings resist heat’ and 
assure high efficiencies. 


‘You can build your own 
DC Welder 
Lots of people with spare 
gasoline of electric motors 
6a hand save money by build- 


OUT COUPON, ATTACH TO YOUR 
BUSINESS LETTERHEAD, AND MAIL TODAY 


HARNISCHFEGER CORPORATION 
4674 W. Notional Avenue, Milwoukes 14, Wis, 
Yes, U'm interested int 

Pendobility of PAH DC Arc Welder 


TEAR 


jon their own welder. We have 2 sizes of 
bare welding generators for this. purpose. 
The WG-200 ‘fives you 30 to. 260, amps 
and the WG-30 30 "to 373 amps. If you 
Rave a: Jeep, with rear power take-off, you 
can use’a P&H bare generator to mike 
heat portable welding. outhit 

There's @ money-saving P&H DC Arc 

Welder for every welding need 

Take the WA-200, for example, It re- 


spits ny, 234, sauae feet of tloor space, 
single WA-300 unit gives you 30 to 283 
amps. Its, construction i such that it can 


be stacked one on top of the other. ‘Th 
you can combine the output of two ti 
Ehines (60 to 570 amps) without using 
more space 

The WSR-00 is larger than the WAe 
200, “giving you a welding sevice range 
from ‘60 to 300. amps 

‘All P&H. DC ‘Are. Welders have these 
important features: Single heat. control. 
Automatic voltage regulation, Only two 
major parts. Powerful ait-stream ventilae 


tion, Easy. operation, 
Your P&H distributor can show you 
wey Ht pape toon a Batt machine, For 
Complete literature, send the coupon bee 
fow, clipped to your business letterhea 


‘ARC WELDERS 
4674 W. National Ave, 
‘Milwaukee 14, Wi 


xy operation ond 
| would Mike 
lems 1 have checked. below: 
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iS-JEWEL WRIST WATCHT® 
ORIGINALLY sold up to $55 y= 


Sacrificed Because They're 
POST-WAR Surplus 


WATERPROOF — SHOCKPROOF 
swven second 


Receive Reg. $2 expansion band FREE with prepaid order. 

‘Money back in 5 days Mf not Gellghted. Order Now! 
MARYLAND DISTRIBUTORS, Dep! 

801 E. Baltimore St. ‘Bat 


5 
‘2, Ma, 


i) 
LAA 


Color scenes are tricky. You need a 
Weston Exposure Meter to give you 
correct camera settings, and insure 
color-true, perfect exposures. It’s the 
meter used by amateurs and profes. 
sionals everywhere to prevent picture 
disap intments and film waste. Sold 
by all leading dealers. 


WESTON 


EXPOSURE METER 
Masia > 


MM 


a N 
Sin \ 


il WITH MOLLY YOU CAN FASTEN ANYTHING 
inser |) | 28d do it quickly, neatly and safely. MOLLY will hold 
mouy >, fixtures securely to floors, ceilings or any hollow wall con- 


fi 
Z struction... Simple to install, all you need 
A _) is a screw driver. Sold by leading hard- 
TURN ware stores everywhere. 


ba aw Ri Write for Free Descriptive Folder 
i 


MOLLY CORP. 
= s22 COURT STREET 
READING, PA 


pace LL) raxrure 
FIXTURE Sal MOUNTED 


WHERE SCREWS WON'T MoLo—USE MoLLYS 
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A SMOKER’S CHRISTMAS 
Ne 


Give him the new imported 
Czechoslovakian pipe on Christ 


fans dayohe will enloy the aie 
Taxing luxury of a cool smoke. os 

th pipes have chrome capped isthe. 
bruyere’ bowls—moisture traps St 


“stems are made from renuine 
cherry and "mouthpieces are 
horn’ bit We 

‘iso have’ long 


whieh 
Prefer 


ORDER TODAY! 


Bend cosh, check 
or"money onder 
Tar Patt amount 
Gnd ee prepay 
postage: ¢0'bi 
on CUD: orders 


CZECHOSLOVAK 1mPo 


2553 5. Ridgeway A\ Dept. 088 Chicago, tl. 


| “Start @ NEW BUSINESS 
Or Add to Your Present 
pair Business 


Sharpen Dull Pipe Wrenches 
i Pipe Taps & Dies 
a jum” Circular Saws 


Pat. apolled tor Write for informal 


J.C. MOORE INDUSTRIES "recontat 22° 
Glider Model FLAME GUN 


TILL WEDS, erab de hina ao | 


FOLEY’ automatic SAW FILER 


eased ee 


T did very well last year with my Foley 
equipment, about $50 saws and 240 Inwn mow 
WR Ait Thensondssaified wens. Wve or FREE CATALOG... on "ia my spare time. About $900 for me." 
WAUCK MFG. © Cian, ‘New York. A.G.W. in Mass, says: 1 

have flied over 8000 saws in 8 years and find the 

Foley Automatic Saw Filer very satisfactory, 
Make up to $2 or $9 an hour in Spare Tin 
With the high prices ‘of food, clothing and 
“mp | everything else, Just think what you could do 
‘seates | with extra money every. week! With a Foley 
Automatic Saw Filer you can fle hand, band 

and circular saws better than the most expert 
hand filer. “The first saw 1 sharpened with my 
Foley Flier came out 100%"—-writes. C.E.P 
| Every saw you sharpen with the machine ac- 
curacy of the Foley Saw Filer isan ad that 


brings tomers, Cash busine 
FREE BOOK 

Sap ata INDEPENDENCE AFTER 40! 
Sy ie Shows just how you can start at 
fee eoenreey Bes home in spare time in your basement 
AMPLES for AGENTS or garage. Just think—with a small 
ess ener Investment. no overhead, no stock of 
feats Sie TESANOMEY. goods to carry, you can get right into 
Sear none KRISTEE 69. cash business—and later on develop 
Gan st anton om into a full-time repalr’ shop. Send 


coupon today for this practical plan. 


[Send Coupon for FREE BOOK 


FOLEY MFG. CO. 
Send PRE 


1918-8 Foley 
BOOK —"Inde 


Z-~~ INDUSTRIAL DEVICES, INC. EDGEWATER 2 J. 


address 
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Good-looking 
shaves 


STROP YOUR RAZOR 
AS A BARBER DOES/ 


LEANS | 


WITHOUT 
REMOVING BLADE 


THE NeW OCTA-GANE warer 


INJECTING CARBURETOR Gives YOU 


BETTER MILEAGE & PICK-UP 
MORE POWER & MORE PEP 
CLEANER & COOLER MOTOR 


New OCTA-GANE is Lhe only ale snpacling 
carkutalor anginacrad om the Vanlurs Pranciple 
Only $24.25 complale with lank. Sand only 
51.00 dau ath spacial oer cmon of sph 


Send today! — Mail postcard for particulars —~ 


INIVERSITY AVE, BERKELEY, CAL. 


DEALERS: Wine o 
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PAINTERS’ 
STRIPING 


WENDELL MFG. CO. 
A234-A. Uncoln Ave., Chicago 18, linols 


949 edition of the fam 
er Tool Co, Catalog is 

hop owner 

should have a copy. 240 pages full 

of illustrations, descriptions, and 


Prompt 
Send chec 
day 


CENTER TOOL CO., 153 Centre Si 


ein sirens tun 

(odloing star dry 3 ctor and 
cerning waving tnd plug 

3 ee 


Say You Saw 
It In Popular Science 


CONTINENTAL CARHURETION CO 
Div. 41.1478 Univeralty Ave, Berkeley, Cel 


1k 


Se 


FREE 


3 
For Home, Playroom, Cottage, or Camp 
re Building Your Own Fireplace 


HERE'S AN EASIER FOOL-PROOF WAY Bek Bait 
Choose a design that will look well with che materials 
you have available. Pret 


the warm-air circulating form, on 

base, and build round it. You 
will have a well-engineered, success 
ful fireplace. You can't fail 


WRITE FOR BOOK TODAY 

‘Small Book 414x514 sear free. Larger 
Book, 12x11, beautifully illustrated, 25¢ 
Aik for Free Data on Outdoor Fireplaces 


PRICE FIREPLACE HEATER & TANK CORP. 
73 Austin Street, Buffalo 7, New York 


AMAZING NEW TRAP #2335 


ANIMALS 
CAN'T HARM CHILDREN, PETS, 


‘ALIVE 
DS, POULTRY 
amazing how the new HAVAYART catches ats, rbbis,sqlels 


BUILD YOUR OWN ZEOLITE 
WATER SOFTENER 


You ean do it ine 
tte spare tine. P 


3920-8 


LELAND ELECTRIC 
GENERATOR 


2.5 KVA, 120 volt, 60 cycle, 1 
phase, AC. Any ‘comparable 
Rew xenerator will cost you 
twice ‘our price 

emit by Bank Draft 
HOPFER & COMPANY 
3120-A E. 14th St, 


Hobbyists, home crafts. 


sanding, ea 
of your DURG Super Power Tool Kit with this § 
Useful flexible shaft for only . 


Complete New 


FJ SUPER POWER 
TOOLKIT 


and Full Instructions 
this is. the power 


ing, polishing, engraving, carving and scores of other opera: 
tons, Smooth, ‘vibrationiess in’ operat this DURO 
power unit runs at 20,000 RPM —Gevelops 43 watts output. 
Eomplete power too! iit contains the power unit wi 
S abrasive’ points nd cutting bur 

eructions for only $19.95. 


cord, 
‘and full operating in? 


FLEXIBLE SHAFT MEANS 
ADDED UTILITY! 


SD. New DURO flexible shaft with ball 
piece makes engraving, free hand carving, 

slots more fun. Double the utility 
$1395 


-distributors—plus_ new 


section. $1 per 


BEACONLITE ; 

(iMustrated) 

$5.95 a 
Assoucdsalates STREAMLINE 4 
Write for circular. $3.95 q 


Box 246-E11, Warren, Ohio. 


You can start with this LOW COST Power Tool Kit 
+++ end BUILD A COMPLETE HOME WORKSHOP 


‘One DURO super power unit is used on all of these home 
workshop tools! You may buy them singly—or in a group. 


WRITE FOR FREE CIRCULAR giving full details on the Super 
Power Too! Kit and the new, low cost home workshop uni 


METAL PRODUCTS CO. 
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writ] 
precision fi 7 in, 


Sener the wn 


Regular 
84 characcer 
keyboard 

same as on 
big office 
machines 


1, TOUCH SELECTOR 
|. VARIABLE LINE SPACER 

}. FLOATING SHIFT 

4. ONE STROKE RIBBON REVERSE 


‘Alps 5. TYPEBAR SPEED BOOSTER 


Ask dealer for demonstration 


Smith Corona 


PORTABLE TYPEWRITERS 


MASTER CRAFTSMEN™ 


use these finest fillers! 


~~ 
ep 
wood, metal or plastic—use the 


use—faster—shrinkage is so slight, 
it fills completely in just ome appli- 


rod 
easily filled Bret séses 
made whole 


STM 
runt Text 

EAsiER 10 WORK 
SHRINKS ONLY 1% 


Weae PRODUCTS Cau 
7 $6 St Sn Berean, Cli. 

ETE TAL closes find 25e, send lage tube Ooratte Woot H 
LARGE = 
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You Can Be a Local 


COLORCRETOR 


POWER ATTACHMENT 
FITS ANY SIZE OR MAKE 


LAWN MOWER s.r 


ROYAL OAK LAWN MOWER SHOP 
P. 0. Box 48 foyal Oak 3, Michigan 


DONT Rei of | 


vn RLIPETTE KLIPETTE Scor / 


You con couse serious infection by ff 
pulling heir from nose. Ordinary Mm 
schaors ore clso dengerous ond J 


y RAZ 
re See het cowed 
off gently, 


$1 ode trom 
i] mis tape 


POWER UP eae eer 


Mechanize your home shop . .. make it a real 
money-saver for you during these days of high 
prices. Shelves, cupboards, cabinets, tables, desks, 
beds, storm sash . . . you can make them — expertly 


and easily —with accurate Power King tools to 
speed your work. Power King tools are heavily | | 


built, with SKF ball bearings for smooth opera- 
tion and lasting accuracy. They are America's out- 
standing low-cost tools ! 

_ 


tool for your shop is chis 8” 
/Arbor Saw. Ics 18" x20" 
Precision-sround table has BY" be- 

blade and fence—10%4" are 
Shead of blade, which cuts 259 


deep, Blade ui 13" Table salwads 
jaw On angle ‘cuts. New ype rigid ==” WOOD LATHE 
fence loth ne Souk coin pels 
Inna or poston bic grad: Typical of Power King engincerng is this new 9° wood lathe, 1 has the 
uated ia t/lede Atbor reos'on —sigidiey to handle your most exacting work. Bed ina heavy coom-braced 
SKE ball bearings for long A ge Headstock and tailstock are also grey-iron cast- 
lived acguracy. An excep: $ GJ 7S ings. Taker 30° berween centers, Handles inboard and outboard 

ining: Yo nd no beter wave anywhere act fow pice $GQ7S 
Price F.0.B. Kilenesee; Jess motor Price F.0.B. Kalamazoo, Michigan, less motor . 

18” 


JIG SAW 
SHAPER 


Wy" 


BELT AND DISC DRILL PRESS 


SANDER 


E CATALOG! anus PRESS CO. 


KALAMAZOO, MICHIGAN 


or King tools. 
ar ‘om a penny Post 
apd will bring #- 
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NEW Zocéec Ml 


Locks at 20X-40X-60X. 


BUILT-IN “LIGHT-SCOPE” for concentrating 
Light. 3 different magnifications. 20, 40 

and 60 power, instantly, at the 

flick of a finger. Ring 

type fine focusing 

control. 


iS SOC 
THE HOME OWNER, THE 
HOBBYIST, THE MECHANIC 


Here's the very best in home workshop equipment. NEW FLUORESCENT FIXTURE 
These and other superior quality Lenk items hand- CIRCLINE LAMP! 
somely gift-wrapped, ready at your dealer's: 
LENK GUN-ORIP ELECTRIC SOLDERING IRON... . $5.00 
LEME WORKSHOP KIT (soldering on. lotr, solder)” 4.00 


Lem SELF-GENERATIG. BLoTOREH (SLSONOL TYPE 3.23) 


SCHOENIG & CO., Inc. 
New York 20, 


If your deoler is o 
money order to us 


othe wie. courant 
es CO asad 


, SUARANTEED FOR 1 
[ SAVES5]36 ON NEW 


HANOVER LIGHTING SALES 


Box 186, Dept. ME, Hano 


COeonre@eo 


vith 5/18 coated one 
ia range, oaee 


} 2035 w. &. sandy, 


DO LATHE JOBS 
on DRILL PRESS 
ith DRILLATHE 


16 12, Oregon 


ALL BRAND NEW 
FOR ONLY $99.50—$9.95 


$295 REAL DIESEL ENGINE 


i GOTHAM HOBBY corRP. 


THE GENERAL CAMERA COMPANY 


Mail Order Division, Dept. PC, Chicago 45, 1 
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Sm FREE | 


1949 RADIO CATALOG 


180 VALUE-PACKED PAGES 


The Preferred Radio Buying Guide 


It's ready for you—the new 1949 ALLIED Radio Catalog! 
Get the Radio Buying Guide that's the first choice of thou- 
sands of expert service technicians, engineers, soundmen, 
Amateurs, builders and experimenters. The new ALLIED 
Catalog—Radio's largest and most complete—brings you 
180 pages packed with the widest selections of the new: 
and finest equipment, at today’s lowest, money-saving prices! 
Here's everything in radio for everyone in radio: new Tele- 
vision and home receivers; radio-phonos with new Dual- 
Speed Changers; packaged Sound Systems, high-fidelity 
sound components and P. A. equipment, latest Amateur 
receivers and station gear; test instruments; builders’ kits; 
thousands of parts, tubes, tools, books—the world’s largest 
and finest stocks of nationally known equipment. Take ad- 
vantage of ALLIED's speedy, expert shipment and the 
personal attention of seasoned old-time radio men. Get 
the details, t00, of radio's most liberal Time Payment Plan. 
Write today for your FREE copy of ALLIED's newest and 
greatest Catalog—the preferred Radio Buying Guide! 


LARGEST STOCKS * QUICK, EXPERT SERVICE 


Everything in 
rodiol ALLIED 


{ted source ALLIED RADION 


TELEVISION & HOME RADIOS 


AMATEUR STATION GEAR 


You'lfind everything you n 
“your shock In the new ALLIED Cot 


ponents; everything In speckers, 


Send for your FREE copy of Gane FA conmmrton, Wier 


Radio’s Most Complete Catalog. 
Use the coupon below— NOW! 


7 

's 1. dockson L H 

ue As 

LARGE: * RADIO Di Send FREE New 1949 ALLIED Catalog. H 

RADIO Renacaneienicita a | 

supply Everything in Radio Address...» 
HOUSE.-- aud Electrontes 
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WAR SURPLUS BARGAINS — BY MAILI 


WHEELS 


‘ze steot LOWER PRICES! 


(4 tire, % Malas, enna AD 
weit, 1 sold 


Build Your Own 


SPOT WELDER = 


NEW MIKES, $1 e0, 11/2 HP SWITCH. 89¢ 


oar owners who ars wasting money and not getting 

is mileage, due tp ever=rich mixtures 

to learn how to save qasoline 
IATING over-rieh mixtures. VACU: 
et fil are, Ercks and tractor. 

‘operates on the: tuperchs 

‘rinelie, Basly installed n'a few mnleuten 


Ready, hi : SALESMEN WANTED! Big Profits: 

Sin wen 2 Send name. addcens om panny portard (0 ee 
ars andhrw tout your forintrodedng. 

ORIG, $84 ELECTRIC | CIRCUIT BREAKER 

GEAR MOTOR, $4.50 A 


4 GIFT THAT “CLICKS” AT XMAS 
ASSEMBLE THIS CLOCK for ONLY =. 95 


WILCOX, INC., revtataiatla eteshnm 

or Business Success 

NAL EARNIN( 

39 years expert instruction—over 1 
000 students enrolled. LL.B, Degre« 
awarded. All text material furnished, 
Easy payment plan, Send for FRI 
BOOK NOW—"Law and Executive 
Guidance.” 

AMERICAN EXTENSION SCHOOL OF LAW 

Dept. 95-PS, 646 N. Michigan Ave., Chicago 11, : 


3923 Von Buren 


WHY PAY 
MORE?... 
hoot 5-in-1 shop 
onty $3925 commuere 
ose 


suc oa pls toh acta 
Press, Orind 


when you buy an meek 
Shop. "All tools quickly 
changeable. al 
everday 
‘The Emick machine 
to 44 hp. motor—e 
formance equipment 
tod times more 
handing. home reps 
sing a money-making basinest 


See dia. blade: 


mar—make someone very 
Kappy. ‘Buy one for your own 
plea and ret Ue eupon 


Dest. Ps ‘ALBION. MICH. 


| ESTER METAL PRODUCTS 


RONEY-bACK DUAL TAIL PIPE EXTENSION 
GUARANTEE TEMRICK, INC, 1761 Clinton, Kalamazoo, Mich. | Fits all cars—chrome plated 
{Ox cata tet 


DEEP TONE $ 95 
("Gyn iad get imy money bas produced by 21 inch outlets . 
titeion Postage free on prepoid orders 
LEASE PRINT ber hear erat DEALER INQUIRIES INVITED 


LYONS PRODUCTS COMPANY 
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PISTON TYPE 
AIR COMPRESSOR = 


CHECK VALVES 


Prevent 


"  paessune switch 


“SMOOTHER ENGINE PERFORMANCE 
wire 10% TO 15° LESS GASOLINE 


ESU/ GENERAL ENGINES CO. 


{EASTERN DIVISION) OEPT.W DREXEL BLOG. PHILA. 6, PA 


The Original B-Z 
DRILL SHARPENING FIXTURE 


Soren dite 3.32" we 11/2" ta. 
fectaryprecitn in 20 vecandh. Made of 


| ings, bookends. 


Cold lied tea! na pat meal. Abuinume 
protacer Paducion er home wensbap. | | 


E-Z MFG. CO. tore 


Glendale at 


. 


Homecrafters’ on 


‘This is it—the famous Tool of 1001 Uses 
= first tool of this type and today's 
finest. It’s the tool for you whether 
you're an eager begianer or an expert. 


FOR PLEASURE 
‘OR PROFIT 
You'll enji 
making ship, 
train and plane 
models, pup- 
pets, costume 
jewelry, wood carv- 
You'll en- 
grave monograms on glassware, 
tool leather illfolds, handbags, etc. And it’s a 
dandy for all kinds of repairs. Used by industey for 
exacting production jobs—preferred by craftsmen 

and mechanics. 

EASY TO USE as a pencil. Fits your hand comfort: 

ably. Lightweight, only 12 ozs. 

WORKS ON ANY MATERIAL. Metal, alloy, glass, 

plastics, wood, horn, bone, leather, etc. 

PACKED WITH POWER AND SPEED. Runs at a cool 

25,000 r.p.m. AC or DC current. 

DESIGNED RIGHT in every detail—result of 50 years’ 

experience. Close-futing motor. non-breakable hous- 
7-segment commutator, interchangeable spring 

collet clutch. Every part triple-tested to make Handes 

the perfect tool. With 7 accessories $20.50. In 

carrying case with 40 accessories $27.50, 

PLASTIC-CRAFT KIT. All materials needed for inter- 

nal carving (Handee not included) $6.95. 

500 ACCESSORIES. Start with a few, add more as 

needed. 


GET AT STORES OR SENT POSTPAID 


CHICAGO WHEEL & MFG. CO. 
101 W. Monroe St., Dept. PO, Chicago 7, 

Send [] Handee Kit ([] Handee Tool [) Plastic-Craft Kit 
COLD. © Remittance enclosed O Send Manual 


Name. 
Address 
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Get the answers to your questions— 
plus many interesting and encourag- 
ing facts about your hearing—in a 
new booklet now available to you 
without cost, called “Modern nce 
and Your Hearing.” Prepared with 
the help of scientists at Bell Tele- 
phone Laboratories, it is published by 
Western Electric. Mail coupon for 
your free copy. 


MAIL COUPON TODAY 


Western Electric vee. 380-311 


195 Broadway, New York 7, N. Y. 


of “Modern Science and 
" Also booklet on two new 
all-in-one Western Electric Hearing Aids. 


Name 


Addres 


————e 
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, Zé. y | 


Rack Holds Garbage Can 


Nerrner prowling dogs nor wintry winds 
can overturn a garbage can held by the 
elevated rack shown above. Since it rotates 
on the supporting post, the rack can 
installed to swing over a fence for collec- 
tion. Called the Garba-vator ®, it’s made 
by Highland Industries, Inc., of Denver. 


c) 


Warmer Works In Car 
Tis new electric bottle warmer sim- 


| plifies the problem of feeding Junior on 
| long auto trips. Plugged into the dashboard. 


cigarette lighter and hung from any handy 
knob, it warms a bottle of milk or a can 
of baby food in about eight minutes, 


Unisaw* at the job-xi 


2” Lathe, els tis pats 
me and cuts costs for this i 


dona ‘better Job" with 


y and low cost of 


DELTA-MILWAUKEE® MACHINE TOOLS 
save you 
time and money 


N 
MIL : —in working hardwood, softwood, plywood, 
builders board, plastic, non-ferrous metals 


‘Many companies use 


Dake-Miseokes\ Mechine i buy! You save money, because Delta 
Tools to build and repair ey ; large volume of standard model 


tions 


dieting ines Jet You can put Delta- 
ita iat ere you need. them, when 

Ate Gotitoners “ent 

ats Srsane Delta-Milwaukee Machine Tools are safe, accu 

Archery Supplies ‘Ornaments rate, and dependabl That's why they're the 


choice of many businesses (of schools and home 
shops, t00).. Have your nearby Delta distributor 
show you ihe complete line and explain the 
advantages you can ‘enjoy 


huipment —‘Paxtle Products 
se ambing Supeties 


Biexeles Hubber cata 
‘Sash and ci of your 
fedeptnne directory 


Rial 


Furniture 
Hardware ‘Tavern Bilpment 1001 uses 

Tose H in mointenance 
‘Broek departments of. 


Apart 


altation “jobs ‘ ra 
"  Telow: Ths Delta Sera 
re 4 Delta, 14% Drill Press make een nee Prorira MANUFACTURING DIVISION 


biog fon india control ‘shatts and atid rare ete 
‘EIM E, Vienna Avenue 
Milwaukee 1, Wisconsin 


watalos 148, 


Trade Mark Reg. U.8. Pat. Of, 
eee 
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ELECT RI FY sewine macume 


SEWING 
MACHINE 


ADJUSTABLE FOR USE with 
ANY TYPE OF SEWING MACHINE 


SPECIAL OFFER! 


Hf you send your orger within o 


1 P5118 BROWNELL DISTRIBUTORS, INC, 
308 Canal Street, New York 13, N.Y. 
| Please rush your kit at $16.75, The make of my 


sme Mandwheel turns: [) tor 
| wards me C] away from me. 


NAME 


' 
! 
H ADDRESS ..... 


Y city, same ZONE STATE. 
To save postage ond C.0.D. charges, | am FI 
enclosing $16.75 [], check [, money order(). | 

[Ser €:0.0.1'l pay postman $16.75 plus C.0.D f st 


TORR SORPLUS BAROATA 
2) AIR REGULATOR 
(A) and GAUGE 


‘A $15.00 VALUE 
wi. 4 108.) 
Brice F. 0. B. 6 


$5. 95 


Immediaty 


PLAY THE ACCORDION IN FEW WEEKS 
Tare Selig Mew SEE_HEAR—and LEARN” 


Makes learsing to play the 
> accordion SURER.... FASTER 

EASIER. . ond it’s great fun 
while learning 


Get oll the tilling details 


0. PAGANI & BRO. 


289 Bleecker St., New York 14, H. Y. 


a AMAZING BENCH KNIFE 


ecm «= CUTS ANYTHING 
“se 


BENSON Carbide mn co. Attn 


23902 Norcrest Drive ___—_—_—_—Detrolt 19, Mich, 


ee Ge 


RUPTURE SUFFERERS GET RELIEF 


Get comfortable, safe relief with 


> guaranteed. i For free literature write: 
WEB TRUSS CO. 

Hagerstown, Md. 

EASY HANDLING| 
BIG POWER 


S NEW SAW 


: Ideal for Xmas 
=| T'S FUN TO BUILD A JUVENILE CAR 
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The World's Greatest 
Hand Tool! 


Moot POWERFUL 
© Most USEFUL 
© Most COMPLETE 


Every man will be thrilled to receive a gift of the 
New Model VISE:GRIP! For never before has 30 
such USEFULNESS been packed into single hand 


Wonderiul for a thousand jobs about the 
ad Yor the sportsman 
obs. Adjust to. plier | 
with Ton Grip Phe New VISE-Grip 
HE JAW CURVE 


has added, important features PNVOLUTE JAW. CURVE ives 
‘even greater gripping power, all shapes. JAW 
Bold She ta Ue Feedah Win CUTAN sat ido ell WRENCH 
Hole OREN NG gee tun cere tenner Gren ea Toh 
with camer 
"iii ald frie ncompontes oon” 7", $2.25; 10%, $2.50 
mi - WITHOUT Cutter: 


PETERSEN MEG. CO., Dept. E-11, DeWitt, Nebr. _7*, $1.85; 10", $2.25 


a: No. 2702. .... 
‘Choose a screw driver just as carefully as you for Nos. § to 9 
pick a plane, chisel or other fine tool. And don't Phillips Screws. 
try to make one screw driver do for all jobs. The Byads, secured 
best costs so little, it’s a real economy to have a 
full range of sizes and styles . . . long ones for 
more powerful driving, short ones for close- 
quarter work and the correct tip width to fit all 
sizes of screws. Blades tempered entire length. 


NO. 25... 


Stanley makes them all the Stanley way. NO. 28 oo oi3s 
blades. Bolster 

Coupon brings you two construction 
books... one FREE, the other locks blade 


the popular workshop textbook, 


clothbound, illustrated, just $1. pyote tion alee 


STANLEY J-— 


‘Stenley Tools, Reg. U.S. Pat. OFF. 
Elm St, Vs 2 
pos icc HARDWARE - HAND TOOLS - ELECTRIC TOOLS 


Please send me by return mail: (] FREE boollet, “The Joy of Accomplishment”. 
Ph oe ey ase 0 PR ect in ct Ace 
| enter ee eee ee eras 


l NAME, 1 
ADDRESS. 


Lew a 
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feng Uhh BARGAINS 


ELECTRIC MOTOR vy. . P. 27'V. D.C, REQ 
Fugen moron, Mh: 27 YP EE, 
Sata Vataae SOR TSHR Ca te 
ig Se aM ee MORE 
aE otted di edrasite 
eter ies USED $5.50 
eine Gone Bex enieaat Sos 
Ha ureaie SEE 
fecratisns toa eo" $3.50 
sare nen, wemenreleotaron Maton for rai 


Make a DRILL PRESS 
Your Most Versatile 
Workshop Tool 


‘You can plone woods and plastics, rabbet, tenon, 
panel, groove, bead, contour, rout, mortise, surface 
sond, drum sand, cut moldings, shape, dovetail, grind 
ond drill with Barron's time-tested and proved precision 
workshop tools. They save time, money, broaden your 
workshop technique, A full line of drill press spindle 
adopters and ¥2" Dovetail cutter also available. All 
fools sold on 10 day money back guarant 


ial 


ne eT ae nec aa go ieee oe 

pec y oan Be ah rh 

rorugyyoco Ey BRM sory see Bis gts mt se yg be vain Sone S138 

PLANER. SANDER Sent, gre os, heed & pe mt $4.95 

3 diasaletyplaner A "must" forsanding 4” ie gral Ca VBE, Oiiiit 8 ° $1.35 
Bosetnplee Aceet tg ‘a ta 


‘Over 100,000 now edges. Alsoavailable 


COMPANY 


Inve, int” dia. at $2.10 | Beot. 25° ‘Kansas City, Mo. 
50 Compl $3.95 With 5 Sles 
KY | 
| 


AURUARY 
DRILL PRESS TABLE AULMETAL 
Fits any dill press, Hos 234 SHAPER FENCE 
sa. Inch working Ideal for shaping and moldi 
feldin ‘operations, other uses. Al 
ue. "Es metal, nothing Yo warp. A 
teal buy af 
$1.95 F.0.8, Detroit 


E reat 
Write for folder 


ROUTER & ROUND END SAFETY SHAPER & }. W. ONAN & SONS INC. 

MORTISING BITS MOLDING CUTTER ° 2789 Reyelston Ave., Minneopolis 5, Minn, 
New, patented desir = 
notes tat screw. More verso- 


Sheaiey leet fom Sen's Soin. ik OTTAWA TRACTOR SAW 


See Your Dealer , . . Or Write Direct 


BARRON TOOL CO., INC. 
270 Architects Bldg., Detroit 1, Mich. 


BARRON wor suor TOOLS 


bia, Balt to 


DIE =LESS 
DUPLICATING 


small parts, cam be formed with 
dies fed aceuracy” of 001" with 
on ‘Machines. —~ Benders 


Tor experimental 
rae 
ete. aa, well 


S: 
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Reproduce thems to tabogany, wilauty ac 

a mahogany, Ww 

Ccber fine woods oa your Carvit,, Your 

Sarvings are'many times moe beautiful and 

‘valuable ‘than the originals. And. it's 40 

fesional touch with carved orpamentation, tary!” Your friends are amazed at the ‘per. 
th a Carvic, you make beautiful copies fection of your first carving. Try it and see! 


No skill or training needed 


Hundreds of Carvit owners find hours of | Carvit makes an exact duplicate for you. 
jiness and profit in wood carving. They an index attachment, you can. carve 
fereeegt face era Kae, OS eet SPE Sn Oy 
tinctive gifts, fine carvi F isa'e i 
‘do the same. Here's how the ‘The Carvit is an ideal gift for every hob- 
Garvie works? You clamp model below by fan, — "and for anyone with an artistic 
the tracer pin, and a block of wood below flair. See the Carvit at your local hardware 
‘Then you trace the model. The store today — or mail 


f4. 1 the conee ‘he coupon below. 
"im Pre | Tear out this coupon 
and matt it todayl 


The Dumore Company, Dept. 521, Racine, Wis. 

O Please send complete information on the 
Carvit. 

Ci Please send one Carvit. $48.50 enclosed. 

1 Please send one Carvit with Index Attach- 
ment. "$58.25 enclosed. 

C1 Please send Flexible-Shaft attachment for 
Carvit. $6.25 enclosed. Shipping charges 


Hlexible-Shaft Chucks Right into Carvit Motor 
— converting it to @ tool of 1001 uses for work 
in wood, metal and plastic: sanding, filing, 
grinding, cleaning, polishing, routing, etc. $6.25. 


Guaranteed or your money back 
in 10 days? 2 
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“Create anew 7% n 
mechanical toy 


Test your wits and your hands. You can earn 
big money if you design a new or different 
motor driven toy, 

MINI MOTOR. 


powered by the mighty 


of the MINI MOTOR 
" water pistol and "S00" 
machine water gun) offers you a 5% royalty 
for the rest of your life on all sales of your 
“"broin-child,” if it is manufacturable. 

Used fo operate toy airplanes, racing cars, 
Speed boots or whatever you may d 
the MINI MOTOR (Rashiight battery op: 
oted, wgt. 2 01) is igh os @ feather, built 
with hairbreadth precision ond is powerful 
‘enough to run a toy bulldozer. You may find 
unexplored uses for this wonder motor which 
costs only $2, yel may make you rich, 

Fill in the coupon below and mail it with 
your check or money order for $2. You will 
receive your motor by return mail with full 
instructions ond suggestions to help you get 
storted in this toy award pon, and oho @ 
Contract for your protection. Nationally known 
fengineers and scientists will judge the designs. 
Don't tell us your ideos until you receive your 
sontract 

You have three months to work — 
so get in line early and be a winner. 


ARPIN PRODUCTS, INC, 
422 ALDEN STREET 
ORANGE, N. J. 


Encloted money order ("] check (] for $2. 
Please send the MINI MOTOR ond my cons 
tract to me at once with full details on how 
I may earn an income for life. 


Name. 
Address... 


City. eeeeee eee sZONGs ee SOHO. pee 
Dept. PS 
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FOR YOU! 


New Reliable 


ADDING MACHINE 


ON 10-DAY MONEY-BACK GUARANTEE 
Adds, subtracts, multiplies. Fast AMAZING VALUE 
and ‘casy to operate. Portable. gay, 

| business and professional. men 
everywhere. Ideal for Income Tax $1295 
work. Pays for itself in time saved 
only $12.95 and Addometer will be sent postpaid. 
Use it 10 days, then return for refund if not 
100% satisfied. 
Dept. F-11303. W. Monroe St. Chicago 6, Illinol 
h ' 
-.. overcome in the privacy 


$999,999.99 capacity. Praised by 
0,000 in use. Send 
RELIABLE TYPEWRITER & ADDING MACHINE CO. 
of your own home! 4 
. 


1 264 W. 40th St., New York 1 
eee ee ee ee 


NEW SOLID BRASS 7 FT. PORTABLE 


RADIO ANTENNAS 


Real $12 Value Now Only §: i Postpaid 
With Lo-Loss Lead & Moun 


FOR HOMES, BOATS or AUTOS 


JUST OUT! Gov't surplus 


‘also 
Tor "Transmit: 
ting. FM & Television sete 

Each “antenna comes accuses 
pockedeith Lo: Loss rad & monnte 
invade te ln grower, 


Get Phis Teun TEMPLATE CATALOE Free! 


Rapidesign Time-Saver Templates 
for engineers, draftsmen, archi- 
tects, designers, office, store and 
factory layout. 

Write for FREE cotolog No. 48 to 


RAPIDESIGN, INC. 
‘Bex 592, Glendale, Calif. 


wore DYNAMIC éitrcea ARC WELDER 


Industrial Transformer Type 


‘convenient properly wired 110 
for 220 vol 


MAIL COUPON FOR FREE D tare Tora ata 
10-DAY TRIAL OFFER |eian 


Cutter Bit 
CEES Grinding Gauge 


deat fender and bumping hammers, a | This gauge eliminat 

Uning, concrete breaking and many other uses. Like new. At Fi pauatork when ete 

these uniieard of low prices It pays to order a food supply = sence 
PAX Pistol grip handle. with 


CHICAGO PNEUMATIC 
RIVETER CHIPPING e z 
vance ria 50¢ rostraio 


MONEY BACK” GUARANTEE, Sond check or money order LATHE WORKS 
saion fr tr ay serene ant 


¢ & MEQUIPMENT COMPANY itt °c 


anal New! 
LIONEL STEAM-TYPE SWITCHER 


ND US YOUR 
LiONEL REPAtES 


'w A NTE D| an “ALL PURPOSE” STEEL BOTTLE] 


| MAN WITH CAR | 
| - ———— 


No Time Like 
Now to Get In 


ae boy everythin 
Ly Payee) 


S 


$my.46 CIGARETTES 


| PER CARTON OLD GOLD AND OTHERS 
LUS POSTAGE CAMEL, CHESTERFIELD 
THE MeNESS G07 681 Adame St, Freeport minimum,  SUCKY, STRIKE, PALL MALL 


Say You Saw 
It In Popular Science 


BILIAC PHOTO SERVICE, Box 8875, Wilmington, Del. 


Talk Anywhere Instantly To Anyone 


THE POWER 
WORKSHOP OF 


Famous CASCO 23-Piece p /, career ert 
ELECTR-0-TOOL 


ELECTR-O-TOOL yf essa nsatitta 
KIT ey 


a 
AT LOWEST ie 
PRICE IN Be KS : 7 . 
years! iG : witowy re 
ae ‘ MAKE 


$234 vatue A Row, 


CLEANS * POLISHES * CUTS * GRINDS 
BUFFS * DRILLS * BRUSHES * CARVES 
ENGRAVES * ETCHES * ROUTES * SHARPENS 

SANDS © SAWS * MANY OTHERS! CaF ts Chicage Dept. PS 


SPEEJEL 


$32.95, OurPrice 


only 19-5 
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| 
| 
a 
I 
— | 
I 
I 
I 
I 


Send TODAY fer YOUR COPY ef this MAMMOTH 


| [1 CATALOG > 7000 NOVELTIES 


500 Pages! POTOCRANURE SECTION 3500 sttustrations! 


the World 
Rash 


Novelties 
3500 
Illustrations 


wee i 
axreus on tas racero JOhnson Smith Co., Dept.c- 24, Detroit 7, Mi higan 
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BE YOUR OWN BOSS SAVE HEATING FUEL COST 
WITH A STRICKLAND FUEL SAVING FURNACE BLOWER 
WOODBOSS rey nse he Rees 
a 


THIRTY SEVEN 
POUNDS OF 
CUTTING 
MAGIC 


mention 0 few Bo your own boss wih « WOODLOSS 
Dept. § Write for free booklet and full porticulars. 


WOODBOSS, INC. 27125 isin soe. Porsiont 12.000. 


95 POUND SET 


Certificate 510.80 Send for REE 
Barbell Courre and 
Catalog. 


Lifetime Written Guarant 


Z E I Ss Ss BUR BARBELL CO. 


Type BINOCULARS | {as'Nruii Saucy Dept A 
Petes SElsiree. sina 


$34.75 


7 x 50-$46.75 7 x 50 Coated-$56.75 


BRAND NEW! Individual focusing. Three to choose from. All | 


THE GENUINE NAVY N-1 JACKET 
MADE TO NAVY SPECIFICATIONS 


Hi "wo 
with wenulne leather, plush-lined cave. 


inocu ‘Denk quality. or we wouldn't, 
iFETIME ae { GUARANTEE Ci 


UniveD pwoDUCTS €O., 7941 5. Mel 
MICRO-GROOVE 


‘LEONARDS & LEE SURPLUS SALES 
‘69-71-73 £.75th St,,Dept.MJ-113.Chleago1® 


| EVINEUDE Catalog Free 


1948 


| ete.’ Profusely iMlustrated. Write 


J EVINRUDE MOTORS 
= 5842.N. 27th St, Milwaukee 9, Wis, 


SCO ELECTRONIS, 25 W. Bway, NY. 7, KY. 
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‘The only portable spray painting 
outfit having 4 cylinders in space 
usually required for one. Paints 
buildings; refinishes automobi 
i lubricates ch 
and farm machinery. Does more 
‘work in an hour than hand brush- 
ing in a day. Uniform pressure 
pulsation. Ideal for home, farm, 
service station, machine shop and con 
tracting painter. Factory tested and 


¢ dows not sell Pressure 
+ for immediate shipment. 


THE CAMPBELL-HAUSFELD CO. 


151 RAILROAD AVE. HARRISON, OHIO 


Model K 
shanso 
0.8, 


cauronmia 


Sand casting —Forging— Heat Treating —Case Hardening 


BRONZE FOUNDRY 


our gra, Workshop allows 304 0 den 


KANSAS CITY SPECIALTIES Co. 


jox 6022, Dept. S-10 Kansas City, Mo. | 


Tow 


EVERY CAMERA OWNER CAN MAKE 


To make good pictures you must have 
proper exposure. Not until the advent 
of this amazing meter, which uses 
the new incident light method, was 
perfect exposure determination pos- 
sible so swiftly and so surely. 


Y? — with tHe 


NORWOOD reclor 


EVERY PICTURE YOU TAKE CAN 
BE A PERFECT EXPOSURE 


The quickest and easiest to use—the most accurate 
—and the simplest to understand. No guesswork 
—only one reading—nothing complicated, The 
best came ings for every shot are at your 
fingertip instontly. Indoors or outdoors—color or 

pictures the 
Norwood Director is superier: Available at all 
comera stores. 


Write ror \LustRATED BOOKLET 
“CORRECT EX: SURE’ 


o be AMERICAN BOLEX COMPANY, INC. | 


521 FIFTH AVENUE, NEW YORK 17, N. Y. 
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DRAW ANYTHING YOU CAN SEE WITH LUCY! © 


NEW DRAWING mice aroV, ey, 


sy 


North Hollywood, Calif. 


BRUCE ENTERPRISES Dept. GHS6 


weyee-tyoe Enalne $ Sad steel trame 


need of 4S 


FIRE KILLER Wis" surews 


CO. FIRE KILLER Wadeiy wale irae 
INSTALL AT DANGER POINT 
OPERATE FROM ANY SAFE DISTANCE 


rywhere. Just clamp in 


$35.00: value 


$5.50 stnp onoen 


un be used to Inflate any tire by purchasing exible 
SMtonslon'cadle for'$i.30. Quart reilis $90 cach. 
SMALL CHARGE FoR SHIPPING 


Monet Uefat' tems. ek AMERICAN SALVAGE COMPANY, 


GIVE YOUR CAR THE “WOLF CALL” 


of Deep Tone DUAL MUFFLERS 
‘The rich, low, mellow sound of “straight thru” ADVANCE mufflers Is something 
Sh your tonsn wl eda 
<< Also greater power, speed, and economy result from the reduced back pres- 
N tere st iis Scenic oalgn Repped Ses! Whe inreghout (ne slominemy 
‘ ieee 
SIMPLE TO INSTALL. No welding, cutting, or holes to drill. Complete with rubber 
soos conga tn toeag tad en enna oe 
Sa y_[ POVANEE MUP, 0 5, Veron Ave, Oop 
Sey oie cone 
| bet mr St rk of ose)” Se har aterm) $830 0 | 
~M_ Single Mutter ard, Chev. Plym) 486] 30" Chrome ail pipe Hips 1780) 
ADVANCE MUFFLERS| <<" = ae 
68005. VermontAve,,LosAngeles44,Cal. | sain ny on | 


tos Anaeos 44, Cait | 
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im ogg” VERSATILE 
Powertucst” VME Dower Fool 
LEADER IN ITS FIELD—THE TOOL WITH MANY USES 


FOR SAWING—DRILLING—ROUTING Flex Shaft and Foot Control Easily Attached 
MORTISING—GRINDING— POLISHING for Carving, Engraving, Die Sinking, Deburring 
“powectwit = 
yeertwist” operates with gm 
standard steel cutters, vAE 
i a 

Ce ei $29 -75 
Nah Norge Selbesring ude SE tated tore 
yg pl eg 


Jaw chuck, 
Th wide. 515" high. Table is 
i “Powertwist” tools are sold on a money: 

guarantee. If your dealer doesn't carry “Powers 

Ewist tools. ofder direct TODAY. Send check or 
Roney order. 45:00 deposit required on all C.D. 


DEALER INQUIRIES INVITED 
Pacman cape ALA La 
| PIONEER POWER TOOL COMPANY, Dept. PS-11 
[109-111 St. Louis Ave., Los Vegas, Nevada 


| Enclosed please find +: «to cover cost 
Of Powertwist,”" Pisase’ ship’ at’ once 
tarHe yaaa 


JOINTER 
DRILL PRESS 
SPINDLE SHAPER 


IDEAL CHRISTMAS G jE HOBBYIST 


OVER 250 SURPLUS BARGAINS “seg 


|AIR FORCE FLYING TROUSERS 
FLYING. JACKETS cote SHEEP LINED! Brand 


‘Genuine Ait Force D1 Br 


frovet Fine al 


[ANF ALPACA LINED PANTS: 
‘ALPACA LINED THRU-OUT! 
Weatherproof poplin exter. Complete 

[mith pockets, tippers nd 


\ 


KET. Siler 
tighten 


loves with roren liners. Both com 
Blse fr oly $2.88, 


sa se 
= Tents - Tape » Tool, ee. 


FISLER SALES CO, ince City 6, mo. fies cmcemee niin mommy 
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SANTA SAYS! 
AW 


é echify, MOTHERS on WIFE S 
SEWING MACHINE / 
MAKES SEWING! 


URE! 
A PLEAS! Oe prone can 


PASAAKSS iieW'vorn Sw. 


INR WEL DING 


FOR PROFIT OR PLEASURE 


‘OWN THIS GENUINE INDUSTRIAL. 
TYPE MEAVY DUTY WELDER 


DO SAWING WASHERS 


Mier 


Cur clean, accurate, parallel 
grooves~12 widths, any angle. 
No chatter, burning, chewing— 
or sanding! No more blade | 
vibration—no screws to fuss with 
just four balanced washers. 
Simply dial desired width with 
Micromatic adjustment. Can be 
left on blade for straight cuts. 
5 sizes fit any arbor—13”, 34”, 
36”, 1", 119". A perfect gift for 
woodworkers. See your dealer 
or use coupon below! 


DEALERS, ORDER DIRECT! 


\ Tt 


OP QUALITY—ECONOMY PRICED 


ri LEONARDS & LEE SURPLUS SALES 


50-717 Ht Dept W123 Ohne 


70 Medbury, Detroit 


Mich, 
Enclosed $1.95 for one set of Warren 
size, ‘Washers, postpaid. MORE NEW CARS AND 


MY ARBOR 


TRUCKS ARE EQUIPPED WITH 


NAME 
‘) SPARK PLUGS 
ADDRESS. 
THAN WITH ANY OTHER MAKE 
eT 7! 
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THE BULL BUFFER 


lete with S-inch 
and 2 
$5.00 


BERTRUM G. ENGINEERING OMPANY 


3121 MAIN ST. Dealers write for information KANSAS CITY, MO. 


BAB TILTING TABLE SAW ae ™ Gop) 
TABLE INCLUDING EXTENSION 18’ x 14’” <a 


Complete as shown Sine 
F.0.B, 
Royersford, Pa. 


S 
Send for catalogue showing complete line of Tilting 
Table and Tilting Arbor Saws, from $24.95 to $87.50 


AMERICAN MACHINE & TOOL CO., Inc. 
ROYERSFORD, PA. DEPT, 211 “SS ae 


IMMEDIATE 
DELIVERY 


g bE Sample Of New PLASTIC Shows HowTo 
¢ Make Leather...Leatherette £/KE WEW/ 


| JUST MAIL COUPON 
No p ceeaiee 
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THE 
REVOLUTIONARY 
NEW 
BOICE-CRANE 


Frietion-mariC 
WET TOOL GRINDER 


SIMPLIFIED SELF-ADJUSTING FRICTION ROLL 
DRIVE. No countershaft or extra belt. 
PERIPHERAL SPEED REMAINS CONSTANT 
‘AS WHEEL WEARS. Exclusive feature. 
NO WATER THROWN ON OPERATOR. 

Has “controlled-water action”. 
PERMITS PROPER PRESSURE CONTROL. 
Operator takes a comfortable standing 
position and works on top of the wheel. 
LARGER TOOL REST (2'2"' x 5’'). Perfect 
for long, slim knives, wide tools. 
ACCURATE CONTROLS FOR GRINDING 
ANGLES FROM ZERO TO 30°. First tool 
rest with adequate adjustment. 
| 8” DIAMETER and 1 Ya’’ FACE SANDSTONE 
WHEEL. 135 r.p.m. reasing as wheel 
wears to maintain peripheral speed of 
approximately 280 feet per minute. 
GRAY ENAMELLED STEEL CASE. 16 gauge. 
Weight 14 Ibs. net; 17 Ibs. packed. 


Only $14.95 


Order today from 
Power Tool Dealers Everywhere. 


BOICE-CRANE COMPANY 


944 CENTRAL AVENUE + TOLEDO 6, OHIO 


THICKNESS PLANERS + SPINDLE SHAPERS + SAW. 

JOINTERS « LATHES + TILTING-ARBOR SAWS + BELT 

SANDERS + SPINDLE SANDERS » BAND SAWS + JIG 
SAWS « DRILL PRESSES 
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HEAT THAT COLD ROOM 


McLARTY VENTILATED BOOSTER FAN 


INSTALL IT YOURSELF! 


Weat in that cold room with 
‘Quiet, 


pply you, » 


209 W. MICH. AVE 
BATTLE CREEK, MICH. 


McLARTY SYSTEMS 


“We needed some extra rooms in a hurry, 
so when we found out that Weldwood Glue is so strong...” 


When you want a wood-to-wood, bond that will 
really hold... . remember Weldwood Glue. Ie's quick 
to mix... easy to use... tremendously strong 
stain-free ... rot-proof...and permanent. At 
hardware stores, lumber yards, chain stores, in 15¢ 
35¢, 65¢, 95¢ and larger sizes. 


You ‘‘PLATE” when you 
LUBRICATE WITH GRAPHITE! 


WELDWOOD 


PLASTIC RESIN GLUE 


United States Plywood Corporation, New York 18,N. Y._ 


Whether you apply a graphite more effectively the plating ac- 


powder, a graphite stick, # 
grease or a graphite 
1, an adequate amount of 
aphite becom 
cally dep: 
the wearing 
This lubricating “plate” of 
phite stubbornly resists the 
extremely destructive forces of 
friction, pressures, speeds, heat, 
cold and solvents that decompos 
or displace ordinary lubrica: 
You'll be amazed at how much 


tion in Graphite Lubrication 
reduces wear, saves lubricant 
and labor. 

There is a ready-to-apply 
GRAPHITE “PLATING” LU- 
BRICANT for nearly every use 
in every home, industry, auto, 
boat, railroad, airplane et 
Ilustrated here is one typical 
product of each of the 
types of Dixon's Graphite P 
ing Lubricants 
nation’s supply ho 


DIXON’S GRAPHITES 


JOSEPH DIXON CRUCIBLE COMPANY 


JERSEY CITY 3, NJ. 


DIVISION 27-KP-11 


Dixon's Slipstik 
si 206 


GREASE 
Dixon's Cup 
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Just pick out the books you want from this 
exciting assortment! Here are books for every 
member of the family—books for Dad and 
Mother, for the young folks, for handicrafters, 
hobbyists, workshoppers, radio experimenters 
and others. These are perfect gift books, 


A SPLENDID GIFT FOR 


YOUR CHRISTMAS GIFTS 


from this famous Popular Science Monthly 
Library of HOW-TO-DO-IT BOOKS 


bound in handsome, lifetime DeLuxe Editions. 
And every book is backed by Popular Science 
Monthly's unconditional guarantee of money 
back in 7 days if not delighted. Don‘t delay— 
pick the books you want and send your order 
today! 


THE WHOLE FAMILY! 


Everybody’s Encyclopedia of Popular Science 


This one-volume Science Encyclopedia 
answers all your questions on an amaz- 


ing range of subjects, from the work- 


ings of the sun and stars down to the 
iny structure of the atom. Overflowing 
with thousands of vital facts brought 
to you in factual, easy-to-understand, 
question and answer form. All about 
the human body, muscles, glands, X- 


rays, energy, chain reaction, elements, 
atoms, electrons, Einstein theory, food 
chemistry, industrial science, story of 
the Earth, evolution, radio, television, 
electronics, psychoanalysis, hypnotism, 
etc—all made clear and simple, Ex: 
citing reading now—and a wonderful 
reference volume for years to come, 
Only $2.49, 


TINKERING 
WITH TOOLS 


Shows you how to save 4p fo 
50% on home repairs—and have 
lots of fun besides—just by following the simple, 
easy-to-do instructions in this big, 260-page 

Tells everything you need to know about woodwork- 
ing, shingling, plastering, plumbing, electric wi 
amas, che Jalrpackel with’ moneyenviag: Kigks 
that teach you how to repair faucets, valves and traps; 
refinish floors and furniture; renew sash cords, stipple 
walls, make hundreds of other repairs and improve- 
ments around the house. Hundreds of pictures. 

Only $1.49. 


FIX IT YOURSELF 


How to save expense by doing your own easy repair 
jobs Simplified methods, with diagrams, show how 
to fix and repair furniture, electric outlets, windows, 
doors, leaky pipes, floor boards, chimneys, boilers, 
weather stripping, painting and hundreds of other 
construction and repair jobs. Packed with ideas for 
every room in your house, Full easy-to-use index for 
emergencies, Only $1.49. 
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Exciting Home Workshop & Handicraft Manuals 


COMPLETE Home Workshop Manual 


Actually 12 books in 1, with a dozen big sections 
devoted to home repairs, radio and electronics, furni- 
ture you can make, auto ideas, woodworking, heating 
and plumbing hints, toy-making and magic, photog- 
raphy, model-making, home science experiments, use 
of hand and power tools, and gardening help. A big 
576-page book. 1756 illustrations make everything 
clear. Only $2.98. 


NEW Home Workshop Manual 


Biggest workshop book yet—580 pages, over 1500 
pictures, photos and diagrams. Hundreds of hours of 
workshop fun making things out of wood, metal, 
plastic, etc. Direction for building furniture and shop 
equipment, caring for tools, building model planes 
and railroads, using machines correctly, etc. Only 
($3.48 in DeLuxe Edition. 


HOW TO GET THE MOST 
Out of Your Home Workshop 


Big, practical workbench manual for both beginner 
and expert. Covers use of all hand and power tools; 
shows how to build attachments that make one tool 
or machine do the work of several, Special section 
tells how to set up your workshop on budget plan, 
make it grow with your experience and needs, Only 
$2.73 in AluminumStamped DeLuxe. 


—And Accent 


THIS $1.98 CLOTH-BOUND BOOK 
AS OUR FREE GIFT TO YOU! 


Just order any two or more of the thrilling how-to-do-it books on 
these pages—and receive this big, 192-page clothbound book— 
regular price $1.98—as our FREE Christmas gift to you! 


Wonderful New Book for the Woman in Your Life! 


How to Make PAPER FLOWERS 
“T* and PARTY DECORATIONS 


Brand-new Popular Science book for women! 
This big, 256-page book shows 1,001 things 
you can make out of paper—flowers, gifts, 
novelties, etc. Exciting party ideas for 
Christmas, New Year's, Valentine's, ete— 
grand how-to-do-it information on making 
favors, place cards, centerpieces, costumes, 
decorations, novelties. Tips on money-saving, 
ideas for dressing up home, church and club 
with inexpensive papercraft items. 700 il- 
lustrations—many full-size patterns! Only 
$3.48 DeLuxe. 


Grand for Men and Boys of All Ages 


BOY’S FUN BOOK 


192 pages of games, tricks, projects, hobbies, puz- 


FREE Gift Coupon—M. 


Popular Science Monthly, Dept, X-118 
353 Fourth Avenue, New York 


BOATS Anyone Can Build 


Pick the boat you want from 25 plans—this 
book shows how to do the rest! Instructions, 
diagrams, blueprints for making over two dozen 
motorboats, sailboats, outboards, runabouts, 
dories, skiffs, canoes, dinghies, rowboats, etc, 
Only $3.48 DeLuxe, 


How to Build CABINS 


Shows how wuyone can build a magnificent 
cabin, hunting lodge, tourist home or bungalow 
in record time, Jam-packed with 256 big pages, 
180 diagrams, charts and floor plans, Answers 
all your questions on laying floors and founda- 
tions, building walls, shingling roofs—even 
installing plumbing and wiring. Only $2.48 m 
DeLuxe Edition, 


Tod. 


N.Y. 


les, science experiments, models, radio plan 
dog-training methods, whittling projects, lariat 
tricks, etc, Illus, Only’ $1.98 DeLuxe, 


EVERYBODY'S RADIO MANUAL 


Step-by-step instructions for building 
and trouble-shooting all sorts of 
tadios, Shows how to solder, drill, 
read wiring diagrams, make testing 
instruments, make repairs at home, 
etc. Only $1.49. 


RADIO for the MILLIONS 


Packed with clear, foolproof’ in- 
structions for making an 8-tube 
FM receiver, bicycle radio, 2-tube 
set, floor-lamp radio, midget 
portable, high-fidelity ‘amplifier, 
bedside ‘radio, and 71 other ra- 
dios, phonographs, recorders. Only 
$1.98 DeLuxe. 


Send the books I have checked below. When they arrive 
TUL pay postman total price shown, plus a few pennies 
postage. If not delighted I may return books in 7 days 
and you will refund my money. 

(© I've ordered 2 or more books. Send extra i 
$1.98 192-page book to me FREE! 
Eyerybody’sEncyelonedia How to Make Paper 

OD WePopuiar Science, 82-09 Flowers sate 
Tinkering with Tools, 6 Boys Fun Book, $1.98 


149 
Fix It Yourself, $1.49 Everybody's Radio Man- ¥ 
ual, $149 H 


a 
a 
TD Gomplete Workshop 

Radioor Millions, $1.98 £ 
a 
o 


Manual, $2.98 
New Workshop Manual, Aevigshayoor CaaSiild; 


S348 


oO Oo oo 


$3.48 
How to Get the, Most 

‘Out of Your Workshop, How to Build Cabins, 
2.73 S248 


Name. . 


Addtess. . 


City. " ae 
1 Check here, send payment now and we will pay postage. 
Same refund guarantee. 
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Money is unimportant here!! 


modern artist’s idea of that delightful paradise 
which was part of the folklore or Europeans 
many, many centuries ago. 


Contributed by this magazine in co-operation 
with the Magazine Publishers of America as a public service. 
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“This is the Land of Cockaigne. 

It’s a wonderful place where the houses are 
built of cake, and the shops are eager to give 
you their merchandise for free. 

Here, roast geese and other fow! wander 
about inviting folks to eat them, Here, buttered 
larks fall from the skies like manna, 

Wonderful place, Cockaigne . . . this land 
that’s always free from want . . . where busi- 
ness cycles are unknown . . , where money is 
unnecessary. 


Only trouble is you won't find this mythical 
place on any up-to-date map of the world. 

We live in a land blessed with plenty—true 
enough. But the rub is that we will always need. 
hard cash to buy the things we want, 

You will need money to make a good down 
payment on a new home . . . to send the chil- 
dren to college when the time come: . or to 
keep well-supplied with fine food and little 
luxuries when it comes time to retire. 


One of the best ways you can assure yourself 
that you will have the money you need for the 
things you want later in life is to salt away some 
of the money you now carnin U.S. Savi 


These Bonds are the safest in the world. And 
they make money for you. Each $75 you save 
today will grow to $100 in just 10 years, 

So start saving now . . . the automatic way, 
on the Payroll Savings Plan where you work, 
or buy them regularly through your bank or 
post office. 


AUTOMATIC SAVING 
Is SURE SAVING- 
US. SAVINGS BONDS 


RADIOMEN’S HEADQUARTERS «= WORLD WIDE MAIL ORDER SERVICE! 
HEAT GUN 


Streamlined pistol grip heat gun in vivid red housing, that delivers a powerful 20 
Cubic Ft. per minute blast of hot air at 160° Fahrenheit. Ordinary blowers have 
‘small fan motors, but this has a lifetime-lubrieated AC-DC motor of the rugged 

(  Sacuum cleaner type. that produces a hurricane of either hot or cold alr. Perfect for 


blowing out dirt of dust, drying out ignition systems, warming up carburetors, dry- 
Ing paint, thawing out radiators, etc. Warning:—Keep this away from your wife, oF 
she Will be using it to dry her hair because it will do it in half the time of her ofdi- 
fl ary hair dryer, to soy nothing of her using It to dry stockings or clothing, or dt 
e frost the refrigerator instantly. Only $12.95. Satisfaction guaranteed or money Te 
funded if returned prepaid within 5 days. 


PE-109 32-VOLT DIRECT CURRENT POWER PLANT 
‘This power plant consists of a gasoline engine that is direct coupled to a 
2000 watt 32 volt DC generator. This unit is ideal for use m tocations that 
are not serviced by commercial power or to operate many of the surplus 
items that require 32 volts DC. The price of this power plant is only $75.00. 
We run and test every unit before shipment. We can also supply a convert 
er that will supply bove unit or any 16-82 V DC source 
for $12.95. 


COMPRESSED AIR 
INSTANTLY, Anywhere! 


TERRIFIC VALUE 


Kauipoes Jacobs Geared Chuck and Key 


PORTABLE. LECTRIC D 


tess than eslailoned foctery price we we cann 
Prana name f 


Sensational Value In Mscid renowned 700, poge tenth edition of the RADIO HAND- 
AC-DC Pocket Tester eodSes! $1.49 


toa, faring ety ' RADAGER® 


*Combination Auto Radio-Battery Charger 


Nationally advertised, brand 1949, car radio that will tt 
Practically ‘ny car. ‘These car radios’ have plenty ‘of eye 
Repeat ‘plus a” host of ether features that’ no other radio 
Topardieas of cos can offer 


ite Rates le 
val Prive, prepaid anywhere in the oo 
i 


it 


ile brawl new. 15 tube 


lsnameor. exactly ae o 
all tn rite for FREE 
iy $20.95 cath, or two for $33.90. 


Er-ieesi_ tube gga) cmroled swperstemires | Address 
mi dota Seal Sond See aes ee 
iS Face ore pt febas eaee.y Stews: | City 
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IT’S NEW 


THE PUTTY MASTER 


PLACES GLAZIERS SKILL 
IN YOUR HANDS 


IT’S EASY 


A putty knife with the patented shaper that 
anyone can operate—packs, shapes and 
trims putty perfectly with one stroke and 
allows only the right amount of putty to be 
applied—a time and money saving item 
that will more than pay for itself. 


Only $1.00 Postpaid 


anywhere in the United States 


PUTTY MASTER 
876 Fletcher Street, Chicago 14, Illinois 


Name a 
Address___ = = 


City and State 


- Two 
$ NOW 
mps 
tric Products, 


PAINT 
COMES OFF 


without hard scopioll 


’ machin 
Tub-O-Wash *. abov 
ade by Victor E 


ti, Ohio. it's priced about $4: 
| asher t, which sits in the tub, is 
Metropole Machine Corp., Long 


About $60, 


Bed Sot sivige that sties 


WONDER- ASTE 


Wilson-Imperial Company, 121 Chestnut Street, Newark 5, N. J 


WindoStep’ 


- FOR ALL OUTSIDE WINDOW WORK 
< UPSTAIRS OR DOWN 
Light, strong, easily handled 
id adju: 500-Ib. test 
Steel railing, substantial 
floor, rubber house protec- | 


! ap 
tors. Guaranteed. Pat. Pend. | epee, In this kitchen « volt AC 

follen. etm. | motor spins an abrasive at 3500 
Solexcchovaueiustres rpan. You draw knives through clips that 

f= $1050 POSTPAID bold them at the correct angle for sharpen= 

/. (Add $.50 West of Rockies) ing. Weighing 3% Ib., the device measures 
= MORRISON CRAFTERS, Inc. | 32° by 3%” by 8%", sells for about $12, and 


703 Miami St., Tolede 5, Obie | is made by the Cory Corp., Chicago. 
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Nonmarring Radio Cabinet. Cig- 
burn out on this cabinet without 
mark, while finish-scarring liquids 
|, salt water, or citric acid 
The manufacturer adds that 
the cabinet will not warp, splinter, or 
The mahogany-like synthetic is Micart 
a Westinghouse phenolic laminate rec ntly 


do not harm it 


applied to radios by the company’s Home | 


s 


Rack Holds Chips. These playing- 
chip racks keep the card table orderly and 
are complemented by matching combina- 
tion coaster-ash trays that hold a drink and 
a cigarette. The Sutone Company, of Hol- 
lywood, Calif, makes both pieces in a 
brown or black plastic that is burnproof and 
unaffected by hot water. 


Here’s the grand new illus 
trated booklet that shows 
you how to plan the perfect 
bathroom for your new 
home . . . or how to lend 
new «charm and utility to 
your present bathroom! 


art new ideas are based on more than 
years of leading the way with mode: 
provements in bathroom cabinet di 
venience and construction! Mirrors, crystal 
glass shelves, towel racks, scessories . . . see 
how to arrange them perfectly! 


Let your bath 
room reflect 
your own indi- 
viduality and 
good taste. This 
hooklet is full of 


wonderful sug- 
gestions! 
e wail this coupen, today! 
Sp MIAME 
| 


Tam enclosing 10c, Please send me the booklet, 
“44 Ideas For Your Bathroom.” 


Name 
ADDRESS. 
cm, 


ZONE___sTaTe__ 
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aZmumav up ex 


MANUFACTURER'S SURPLUS 


I SAVE! ‘2 Price 
be 


DO iw NOW". "THEY WON'T LAST LONGI 
DE KAY MACHINE PRODUCTS CO 


Dept A=1172 South La Brea Ave., Los Angeles, Calif 


bys HOURS OF TOIL 


Your Most Practica Girt 
Auach TRIMIT to a 14" electric 


‘edging’ flower beds, walks. Simple, 
foe screw assembly. ‘Costs 


or bist sind 
eill onty $27 

money order, of C-O.D. 
ae Card enclosed if sent a8 


WOODLAND PRODUCTS co. 


PITTSRURGH WASTUVANIE 


Saws 
EXTRA PROFITS "Sicrs” 9 saxo 
with BEMACO RAPID SAW SET HAND 
Saws 

auromaric immeoiare SAWS 


ro] 
EAVER MFG. C 


= {ids (0 Modern Living 


Plastic Screens Baby Carriage. 
Designed for comfort in either hot or cold 
weather, this baby coach by Thayer, Inc., 
New York, N.Y., has plastic side screens 
that may be covered with snap flaps. The 
flexible mesh does not rust, corrode, or fade 
and may be cleaned with a damp cloth 
Price is about $45. 


Bed Legs Snap On. Coil springs be- 
come a bed in a jiffy when six hardwood 
legs are snapped to the iron frame. Made 
by Colson Bros., of Los Angeles, the legs 
stand 7” high and are held in place by 
heavy wire clips. The two center legs 
stand on nonskid rubber feet; the others 
rest on metai gliders. Price: $5.95. 


is 
avoided with the aluminum Drip Not & 
tray that clamps under a toilet tank. The 
moisture that condenses on the cold tank 
surface is piped directly into the bowl 
through a small hose. Laufenberg, Inc., of 
Milwaukee, Wis,, is the maker. 


Squeezes and Pours Juice. Made 


of clear plastic, this little combination 
juicer, strainer, and server gives you just 
the amount of lemon juice you want. As the 
top and bottom handles’ are brought to- 
gether, a lemon quarter is squeezed and 
strained, The gadget is offered by Crystalier 
Co., of New York, N. Y., at $1.25. 


NOW 


rae JUFFY wera. CABINET 
WITH RUSTPROOF ALUMINUM DRAWERS 


2 
ORAWER 
UNIT 


$8.95 


FOSTAGE PAID 


EE 
== 
— 


DRAWER 
UNIT 


$15.95 


APPROXIMATE 
sizes 
DRAWER 
is for home or shop, 
ous 
Meerememy the handy way to 
6" Deep 


SAM keep small parts, 
be 


Meer washers, nuts, bolts, 


Dee F 
Wise nails, screws, etc, 
High 


AND . 
STILL life—and sil at low cost, $0 
AVAILABLE 


handy to keep office, shop, work 
bench, Id and hobbyist 
32 needs at your fingertips. Spot 
DRAWER welded steel cabinet, enamel fins 
UNIT ish, and metal flange drawer 

guides, 
Drawer Unit— $8.95. 64+ 
wer Unit—$15.95. Postage 
id. Send check or money or+ 
No C. O. D.'s, please. Add 

orders. 


rength and long 


tHe JIFFY wera. CABINET 
WITH LAMINATED FIBRESOARD DRAWERS 


Drawer unit 
5. Postage 
No C.O.D.'s 


KAYTEE PRODUCTS 
DEPTEH* BOX 588 * CANTON, OHIO 
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RITING about science looks easy when 
t's done well. A lot of scientists, 
teachers, newspapermen, and_ enthusiastic 
amateurs try it every day, Most of them 
find that it is much harder work than they 
had thought. Very few do it well. 

That’s why the same person’s by-line is 
likely to appear not once but many times 
in Poputar Science. When we find a fellow 
who really makes the concepts, difficulties, 
and achievements of scientists easy for you 
to understand, we encourage him to keep 
on producing such articles for you. 

One of those fellows is Herbert Yahraes, 
whose name you may also have noticed in 
The Saturday Evening Post, The Woman's 
Home Companion, Liberty, The American 
Mercury, or some other magazine. He is 
a 43-year-old former newspaperman who 
lives in a cavernous old house four miles 
from the Stanfordville, N. Y., grocery store. 

Yahraes served a long apprenticeship on 
The Associated Press, The New Orleans 
Item and Tribune, and several other news- 
papers before becoming a full-time maga- 
zine writer, He has written so much about 
medical matters for so many magazines in 
the last few years that he frequently re- 
ceives mail addressed to “Dr. Yahrae: 
But he doesn’t enjoy writing about medicine. 
“Every time I tackle a disease,” he explains, 
“I get the symptoms. After writing a 
pamphlet on alcoholism, I couldn't even 
touch beer for three months.” 

Such reactions made life so dismal for 
Herb that he welcomed our suggestion a 
couple of years ago that he try doing some 
stories for PopuLan Science. The first one 
was about liquid helium. It was an ex- 
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Herbert Yahraes 


tremely difficult assignment. He had to go 
back and interview a Yale physicist three 
times before he finished the article. But he 
felt so good afterwards that we succeeded 
in talking him into writing several more 
articles for us. 

One of them, called “Static from the 
Stars,” appeared last January. It was the 
only ‘article given honorable mention in 
the competition this year for the $1,000 
prize awarded by the Westinghouse Educa- 
tional Foundation to the writer of the best 
science article in a magazine, And, says 
Yahraes, “of all my writing as a free ‘lance, 
that was the story I enjoyed doing m 

The winner of the Westinghouse prize 
was Dr. Florence Moog, an assistant pro- 
fessor at Washington University in St. 
Louis. She wrote about “The Biology of 
Old Age” for the Scientific American, It 
was such an interesting article that we 
wished, when we read it, that we had had 
it in Poputan Science. 

Another $1,000 prize was given by the 
Westinghouse foundation to the writer of 
the best science story in a newspaper—and 
that was won by Frank Carey of The 
Associated Press. We were pretty happy 
about this because Carey also has done some 
writing for us, He was the author of the 
piece called “Don’t Try to Crash This Gate” 
about security precautions at the Atomic 
Energy Commission’s headquarters, which 
appeared in Poruan Science last Feb- 
ruary. 


Voll: lomty 


SOUTH BEND 


MACHINE TOOLS 


NEW 13” & 14%2”—1” COLLET LATHES 
The 13” and 1415” swing South Bend Lathes are now available with 
larger headstock spindles having 134” bore, which permits using the 
No, 5 South Bend Collet which has 1” maximum capacity. Except for the 
increased capacity through the spindle and collet, these lathes are the 
same es the regular 13” and 141" lathes shown on the following pages. 


Prices include 3 ph. motor and control. 

tak 19-1" Collet Lathes 14Vs°—1" Collet Lathes 

of Bed | Quick Change Tootroom Quick Change Toolroom 
Feet \cat.Wo.| Price Cat.No| Price Cat.No. | Price Cat. No. | Price 


a 14sK $1204.25 
148-B 1332.28 


8 145-8 $1694.25 185-8 $1561.25 B185-B $1963.2 
6 |145.C 1370.25 B148.C 1734.25 185-C 1621.25 B185-C | 200% 
7 | 148-D 1408.28 8145.D 1774.25 185-D | 1661.28 8185-D | 2083.25 
8 


188E 1701.28 8188-£ 2098.28 


NEW 14 INCH = developed to 
DRILL PRESS | ara for an acc 
Eadie hat is precision o 
A muggedly built gineered and stash, 
tool unsurpasse ¥ Constructed. 
accuracy, 2 


floating as 3° feed 

Features ‘cision ball Swivel clapper box’ 
so ai iquick-act- able is 575" x 5% 
earings, ° 


Jt tension release, 
rs vas builtin light 
for illumination © 
work, Drill capacity 


* in steel. Prices ise opens to 4° 
is 4 DP single and has reduated 
include, 3 e118 V- swivel base 

d switch 


Prices Quoted 


A on Request, 
144. 


All prices in this catalog are net f.0.b. 
factory unless otherwise stated 


_ SOUTH BEND LATHE WORKS 


BUILDING BETTER TOOLS SINCE 1906 
524 EAST MADISON STREET, SOUTH BEND 22, INDIANA., U.S.A. 


». BEND 
= 


16", 14%", and 13” 
Quick Change 
_ Gear Lathes - 


South Bond 16" x 6’ 


ow Geer take 


$1729.25 

SPECIFICATIONS T64INCH 14Y2-INCH 134INCH 
‘Swing over bed and saddle wings. 16%" “nH 13%" 
Swing over saddle, chip guard removed nh" 10%" 2%" 
Swing over saddle with chip guard. 8%” ™ 
Spindle speeds... . 27 to 800 r.p.m. 34 to 875 F.p.m. 
Thread cutting range. seeee 400 224RH. orl, 4f0224RH.orlH. 410 224R.H. or LH, 
Power longitudinal feeds... 0015" to 0841" 0015" to 0841" 0015" to 0841" 


wer cross-feeds... .0006" te 0312" .0006" te .0312" 0006" to .0312" 
Hole thru spindle. 1%" ™" ba 
Collet capacity......-e.seceeeeee 7 x" uW/ 

Spindle conters......-sssseseeeseeee No.3 Morse Taper No.3 Morse Toper No. 3 Morse Taper 
SEED ANE wveveerenersersvneden Wa hp. Th hp. Thp. 


South Bend Quick Change Gear Lathes are 
equally efficient on precision toolroom work or close 
tolerance manufacturing operations. Hundreds of na- 
tionally known manufacturers select them when stream- 
lining their shop equipment to meet present day needs. 
Substantial savings in capital investment, power con- 
sumption, floor space, and labor costs have resulted 
from their installation. They will give you the same 
efficient service. 


The Underneath Motor Drive provides an un- 
usually wide range of spindle speeds. The belt drive to 
the spindle is silent in operation and develops smooth, 
steady power entirely free from gear vibration. 

Price includes 3 ph., 60 cy., 220 v. A.C. motor and 
drum control, and regular lathe equipment such as 
belts, centers, face plates, tool post, etc. Chucks and 
tools are extra. See following pages. 


25% down, balance 12 mos., 
moderate finance charge (unless 
federal law requires otherwise) 


Quick Change Gear 
Underneath Motor Driven Lathes 


tance | Appr. | price 

o Sip 

amet | Sed | goa | Centers | wep | 13 
Inches Feet | inches | Pounds 


Factory 


16" QUICK CHANGE GEAR LATHES 
1c | 16% | 6 | 33% | 2300 |$1729.25 


nz. 
M7D | 16% | 7 | 4519 | 2380 | 1769.25 
ze | 164 | 8 | 5715 | 2460 | 1809.28 
117G_ 16 | 10 | 8133 | 2620 | 1924.25 
17H © 16% | 12 | 10833 | 2850 | 2039.28 


143s" QUICK CHANGE GEAR LATHES 
s | 24% | 1995 [$1466.25 


183.C 6 | 3634 | 2070 | 1506.25 
183.D 7 | 48i4 | 2145 | 1546.25 
1835 8 | 60%; | 2228 | 1886.25 


3A 4 | 18 [+1460 |stise25 
1138 5 | 2B 1810 1227.28 
13 & | 40 1860 1268.25 
113 7 | 82 1618 1303.28, 
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SPECIFICATIONS 
Swing over bed and saddle wings. 
Swing over saddle cross slide... 
Spindle speeds...... 
Thread cutting range... 
Power longitudinal feed: 
Power cross-foeds.. 
Holo thru spindle. 
Collet capacity, 
Spindle conters. 
Size motor... 


4 to 224 RH. or LH. 
0015" to 0841" 
0006" to .0312" 


No. 3 Morse Toper 


Toolroom Underneath Motor 


Catalog 
Number 


Driven Lathes 


Swing Length Distance Approx. 


Over of Between Shipping 
Bed Bed Centers. Weight 
Inches Feet inehes Pounds 


16-INCH TOOLROOM UNDERNEATH 


BELT MOTOR DRIVEN LATHES 


16K | 6 = 33% (2528 
16 7) 4532605 
1648 572685 


14}4-INCH TOOLROOM UNDERNEATH 


BELT MOTOR DRIVEN LATHES 


14 | 8 | 24 zigo  $1843.2: 
4%) 6 | 3613 | 2285 
my 07) 4B 2330 
448 60 2408 


13.INCH TOOLROOM UNDERNEATH 


BELT MOTOR DRIVEN LATHES 


13g) 8 1665 
By) 8 1715, 
134) 2 1770 


$2145.25 


SOUTH 
BEND 


16", 14%", and 13” 
Toolroom 
Lathes 


South Bond 16" x 6! 
‘Tosiroom Lathe 


$2145.25 


14Y2-INCH 
4%" 
8-15/16" 
27 t0 800 r.p.m. 34 to 875 r.p.m. 


13INCH 
13%" 


410 224R.H.orLH. 410224 R.H. or LJ 
0015" to .0841" —.0015" to .0841" 

0006" to 0312" .0006" to .0312" 

1%" 1" v 

v x” jie" 

No. 3 Morse Taper No. 3 Morse Taper 

Vane. Th hp. The. 


South Bend Toolroom Lathes are equally efficient 
on precision toolroom work or close tolerance 

facturing operations. Their versatility reduce 
time to a minimum. Smooth, vibration-free operation 
permits finish turning or boring with such precision 
that subsequent machine operations can often be elim- 
inated. A convenient arrangement of controls makes for 
an ease of operation which reduces fatigue and lowers 
the probability of error. A wide range of spindle speeds 
permits machining work with maximum tool efficiency. 


Improved Features include: alloy steel headstock 
spindle; replaceable headstock bearings; double wall 
apron; quick change gear box for threads and feeds; 
and semi-steel lathe bed. 


In Addition to 3-ph., 60 cy., 220 v., A.C. motor 
and drum control, and all equipment supplied with 
quick change gear lathe (see preceding page) the fol- 
lowing toolroom attachments are included in price of 
lathe: handwheel type draw-in collet chuck attachment; 
collet rack; telescopic taper attachment; thread dial 
indicator; chip pan; and micrometer carriage stop. 
Chucks, tools, and collets are extra. 
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SOUTH BEND 


10’-1” Collet Lathes 


SPECIFICATIONS 


‘Swing over bed and saddle wings.....10%4" 
Swing over saddle cross slide..........5%" 


to 224 RM. or LH. 
« 0015" to 0836" 


we 


Compound rest top slide travel 
Size moter... 


10-inch Swing South Bend Precision Lathes are capa- 
ble of the most exacting operations on both tool and production 
work. This accuracy, together with their speed and versatility, 
contribute to lower machining costs. They contain all the 
design features that make the larger models so dependable. 


Price includes 3 ph., 60 cy., 220 v., A.C, motor; drum 
control, and regular lathe equipment such as belts, centers, 
face plates, tool post, etc. Chucks and 
tools are extra. Toolroom Lathes also in- 
clude: handwheel type draw-in collet at- 
25% doce ketence ‘2Chment (without collets); collet rack; tel- 
Timers modern” escopic taper attachment; thread dial 
finance charge | indicator; and micrometer carriage stop. south Bend 10" x 3%’, 


(unions federal 
ISqetes siherwiss) Bench is included in price of bench lathe, 1” Exile Teoreom Lathe 


$1249.35 


10"-1" Collet Quick Change Gear and Toolroom Lathes 


Between Shipping | Prive 


Swing | Length | Between Shipping | Price 
ie Centers | Weight fob, 


(Over Bed | of Bed Centers Weight” to. 


Tnches “Feet inches Pounds | Factory Tnches | Pounds | Factory 
‘QUICK CHANGE GEAR BENCH LATHES ata 

187-¥S aE 14a] B80 $994.35 5 Alaina Saas 

187.28 3% | 20% | 680 /101135 | [eie7¥s| 10% | 3 14% | 960 $1272.38 
187-AS | 1036 | 4 26% | 950 1038.35 | je16728 10% 3% | 20% | 990 | 128938 
187RS 10% | 4% | 32% | 980 | 106235 B187AS| 10% | 4 26% |1060 1316.38 
‘QUICK CHANGE GEAR LATHES WITH FLOOR LEGS 

ery [10% 73 14%) B10 $924.35 TOOLROOM LATHES WITH FLOOR LEGS 
1e7z | 10% | 334 ess | 943s | (siezY | 10% | 3 14% [935 $1231.38 
7A | 10% | 4 eco |9se3s | sis7z 10% +=| 3% «| 20% «| 960 | 1249.38 
18zR | 10% | 435 ses 96235 | jgiszA | 10% | 4 26% | 988 | 1267.38 
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‘SBA roruar science 


ina, U. 


‘South Bond 9" x 3’ Model C Bench Lathe 


Model A 9-inch Lathes h 
steel spindle, quick change ge: 
clutch worm drive for power longitudinal feeds and 
power cross-feeds, 

Model B 9-inch Lathes are 
Lathes except that they hi 
gears, instead of the quick change gi 
threads and feed 

Model C 9-inch Lathes are same as Model B 
Lathes except they do not have the worm drive for 
power feeds. The cross-feed is hand-operated, and 


SOUTH BEND 


9-Inch Bench Lathes 


~ “tte 160 por inch 
‘Model " 


if 
ih 


iff 
fl 


{ 
PEERS: 


3azek 
TEE 


eauei 
rs 


longitudinal feeds are obtained by engaging half-nuts 
with the lead screw. 

Toolroom 9-inch Lathes a: 
Lathes except that they have the 
attachments: collet chuck; collet rack; taper attach 
ment; thread dial; and micrometer carriage stop. 

Price includes 1 ph., 60 cy., 115 v., A.C, instant 
reversing motor, drum control, and regular lathe equip- 
ment such as belts, centers, small face plate, tool post, 
etc. Chucks, collets, and tools are extra, 


9-Inch Swing Horizontal Motor Driven South Bend Precision Bench Lathes 


Be- 9” MODEL A LATHES 


9” MODEL B LATHES 9” MODEL C LATHES 


Length) teeen, 9” TOOLROOM, 
Bed. Cent: LATHES — G-speed drive 12-speed drive G-speed drive | I2-apeed drive G-speed drive | 12-speed drive 
Feet “ers 

Inches Cat. No. Price Cat. No. Price Cat. No, Price Cat. No. Price Cat. No.| Price Cat. No,| Price Cat, No, | Price 
3, 16 19644-Y $521.45 4447 $208.35 644-Y $340.45 477-Y $240.35 677-Y $282.45 415-YC $187.35 615-7C$229.45 


22 8644.2 537.45 4442 314.38 
4° 28 8644.4 853.48 444.4 33035 
44 4448 353.35 


SOUTH BEND LATHE WORKS, 524E. Ma 


6442 386.45 477.2 286.35 6772 298.45 415.2C 203.35 61520, 245.45 
644A 37245 47-A 272.35 677A 314.45 415-AC 219.35 615-AC 261.45 
644R 395.45 477K 295.35 677K 337.45 415RC 242.35 6ISAC 284.45 


ison Street, South Bend 22, Indiana, 
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9” SOUTH BEND 


V-Belt Horizontal Motor Driven 


Bench Lathes 


The 9’ Bench Lathes with 
8-speed and 16-speed V-belt 
horizontal motor drives offer 
more spindle speeds—an advan- 
tage when surface speeds are 
critical. These lathes are identical 
in all other respects to those de- 
scribed on the preceding page. 


Price includes 1 ph., 60 cy., 
118 v., A.C, motor, drum con- 
trol, and regular lathe equipment 
such as belt, centers, small face 
plate, tool post, etc. Chucks, col- 
lets, tools, and bench are extra. 


25% down, 


TIME beignee TEmons 
BAYMENT — mederee fnanes 
TERMS Siva tore 
quires otherwise) 


97x32’ Model A Bench Lothe with 16-Speed V-Belt Drive 


SPECIFICATIONS 
OM" 


CAS pitches RH. oF LH. 
‘4 to 160 per inch, 


9-Inch Bench Lathes with V-Belt Horizontal Motor Drive 


'26—.0021" fo 0155" 
14.0021" fe 10156" 


MODEL A MODEL B MODEL C 

Length Between Ship, Wt. 

Bes’ Gentes Grated peed drive 16-speed drive B.apeed drive —16-speed drive B-speed drive 16-spoed drive 
Cat, No, Price Cat,.No. Price Cat, No, Price Cat, No, Price Cat. No, Price Cat. No, Price 

3 16-385 S44-Y $921.95 744-Y $362.45 577-¥ $263.35 TTZY $304.48 515-YC $210.35 718-¥C $251.45 

3M = «22380 S442 337.38 7442 37848 S77Z 279.38 T77Z 320.45 518-2C 226.35 71820 267.45 

4 28 © 405 S44-A 983.35 744A 394.45 S77-A 295.35 777-A 336.45 S1S-AC 242.35.715-AC 283.45 

434 | 34 | 430 544.R 376.35 744R 417.45 S77R 318.35 777-R 359.48 S15.AC_ 265.35,715-RC| 306.45 
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Capable of machin- 
ing work to the most ex- 


9” SOUTH BEND acting tolerances, this 


lathe is recommended. 


Underneath for precision work in 

+ the toolroom, labora+ 

Motor Driven Lathe tory, or machine shop. 
Fully enclosed motor 


; = 1 to five unit provides 
twelve spindle 41 to xp.m. See above 
for other eclicaicne Price includes 1 ph., 60 
cy. 115 v., A.C. motor, drum control, and regular 
lathe equipment. Chucks, collets, and tools are extra. 


9” Underneath Motor Driven Lathes 


Length | Between | Weight | Price 
Fatlee | model of Bed Centers | Crafed | top, 

eet ‘inches _| Pounds | Fatory 
gam) A | 3 | az | 870 | sslz4s 
sm | 3 | az | 860 | “asaas 
S3442N |Toolroom | 3} | 22 | 690 | 693.45 


524 E. Madison Street, South Bend 22, Indiana, U. 


gucibcally Gaaisced ix second 
fc ically designed for secon 
SOREN operations on small, precision 
6 bed—22%, SS accuracy, and speed of 
o001 0148 jing and machining produce 
a appreciable ‘economies in manu- 
* facturing that are not possible 
a1hm with heavy turret lathes. Price 
includes 1 ph., 60 cy., 118 v., 
A.C, motor, drum control, power feed universal carriage, 
handlever bed turret, handlever cross slide, compound rest 
cross slide, coolant return assembly, and metal column base 
with built-in oil pan. 

Series 1000. Designed for the same types of applications 
as the Series 900, these turret lathes with their larger capac- 
ities are ideal for machining a wide variety of precision parts, 
Mamerous choices of spindle specs, power laogitndinal end 
transverse carriage feeds, and thread cutting feeds keep 

roduction efficient, Price includes 3 ph., 60 cy., 220 v., 
KG. motor, dram control, power feed universal ‘carriage, 
handlever bed turret, handlever cross slide, compound rest 
cross slide, oil pan, and coolant return assembly. 


riage with screw feed double slide having front and 
rear tool , power feed ram-type turret, and oil pan. 
Prices do not inclede coolont pump, splouh pos or colle! equipment. 


Ser. 1000, Cat. No. 1006-2 Turret Lathe $1279.35 Series 2-H, Cal. No. 2-CT Turret Lathe (6 bed) $2692.35 
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COLLET ATTACHMENT 


‘he = without stopping 
Collet : 
Attachment Hondwheel Drow-in Collet Atachment $26 
HANDWHEEL TYPE 
The Handwheel Collet Attachment 


is a very accurate type of chuck. DRAW-IN COLLET ATTACHMENTS 
It is used for precision toolroom Se eae ce 
work and for the manufacture of erwin, LR on ecu ce ea al 
small parts, or wherever extremely Required cap, —_ Price frame Pri 


close tolerances are required. Bar 
and tube stock can be fed through 
the hollow draw-bar that operates 
the collet. Equipment includes 
draw-bar, spindle nose cap, span- 
ner wrench, and closing sleeve. 
Collets are not included. 


Collet Rack and Collet Chest 


Collet Rack No. 1770.W helds 19 collets, all 
‘others hold 17 collets, Collets are not included. 
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Collets an Collet Sets 


South Bend Collets, manufactured with the same exacting care as South 
Bend Lathes, deliver long, dependable service on precision work. Each collet 
is carefully inspected and tested, and packed in substantial plastic box with 
transparent lid through which the size can be read for easy selection. 


Steel Collets are carefully heat-treated for maximum service and are pre- 
cision ground to exceedingly close tolerances. 


Brass Collets, a South Bend innovation, have many practical applications. 
Their low cost makes them 


j . a 8 c D a F “ 
| oete.! Thread Thread Threads Body Coliet_ Head © Head 
For South Bend 
Number Diameter L Per Diameter Diameter A 
| Uaines""fntes’ Incher tach "inches" nee “Tacos eg 
3 Math, 6809/4 280s 21/16 85212 
L 
10" and 13°— 
| a! Weeks 255 13/16 20 8505 35/16 1.005 18 
Yo", 13%, 14 
5 le. 1.280 3/4 = 20 1.2495 39/32 1482 10 
2 hee, Deo 
4 Gs Collet 980 13/16 2049S 3.18010 


‘“Collets can also be used on any other lathe or machine which they will fit. 
South Bend Collets and Collet Sets 


Brose 
Collet 


Steel Collets Brass Collets 

oti Deseriation Price Cat. No. 
i 1 Collet, any standard wise 1/16” to 1/2" in 64the $3.75 1696 
Set of 8 Collets in 16ths, 1/16" to 1/2"... 27.00 2238 
No.3 Set of 7 Collets in odd 32nde, 3/32" to 18/32" 24.00 2534 
Sot of 14 Collets in odd 64th, $/64” to 31/64’ | 46.00 2538, 
Decimal Collets (.0625" to .500") each. 4.00 1886 
Metric Collets (1.5 mm to 12.5 mm) each... 400 1702 
HY Calla, ay standard wise 1/16" to 11/16" in Cte, 4.00 1697 
Set of 11 Collets in 16ths, 1/16” to 11/16". | 39.00 2238 
No.2 Set of 10 Collets in odd 32nda, 3/32" to 21/32". 36.00 2536 
Set of 20 Collets in odd 64th, 5/64” to 43/64"... 71.00 2537 

425 yes | 
| 43 1703 

475 1608 
68.00 2241 

64.00 2540 

127.00 2541 | 

r r ‘5.00 1858 
Metric Collets (1.5 mm to 25.0 mm) each 5.00 1704 

“1 Collet, any standard size 1/16” to 3/4” in Gdthe. 1713 425 i699 
Set of 12 Collets in 16ths, 1/16" to 3/4”. | 2438 46.00 2244 
No.4 |Set of 11 Collets in odd 32nds, 3/32” to 2480 42.00 2538 
Set of 22 Collats in odd G4ths, 5/64” to 47/64 2481 81.00 2539 
Decimal Collets (,0625 to 7500") each 768K 4.50 1859 
Metric Collats (1-5 mm to 19.0 mm) each i 73K 450 1708 

SOUTH BEND LATHE WORKS, 524 E. Madison Street, South Bend 22, Indiana, U.S.A. 
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Chuck and Tool 


Assortments 

The chucks and tools in the assort- 
ments shown are recommended for 
use with the various South Bend 
Lathes, This is the basic equipment 
required for the average shop for 
general machine work, such as turn- 
ing, boring, drilling, cutting-off, 
chucking, etc. A 3-jaw Universal 
chuck can be substituted for the 
4-jaw Independent at additional cost. 


Contents of Assortment 


on 9” and 10° Lathes; 7 
Lathe; 10 in. on 16” and 


Prices of 
Complete Assortments 


Jacobs 3-Jaw Drill Chuck. Sizes: 4 in. on 9” and 10” Lathes; Size of Lathe Catalog No, Price 
4% in. on 13” and 1414” Lathes; 1 in. on 18! and 16/24” Lathes. 
Arbor Fitted to Above Drill Chuck. MEI nics css OOEME SERN: 
Straight Shank Tool Holder. Cee ain | Bere 
6 Ground Cutter Bits for Tool Holder. Plier’ Collet 113 10B41 
Boring Tool Holder, Style “B."” 9” Lathes take Style "D.” 1 Collet. loat 
Cutting-Off Tool Holder, Right-Hand. Hes 
. eee ee bad 16° & 16/24"... 144.28 


10” Lathes; 15", 34", 1", and 1 


Wood Turning Rest 


Mounts on compound 


for wood turning. See 
page 14 for wood turning 


14s 
16” and 16/24". 


Chip Pans and 
Oil Pans 


Oil Pans, Splash Pans, and 
Chip Pans can be supplied 
for all South Bend Lathes. 
Oil Pans should be factory- 
installed for proper fit. Com- 


will be supplied on request. 


SOUTH BEND LATHE WORK 


SB10 porutar science 


plete information and prices © 4 


£¢§ 


Pipe Centers 


Teas Pages 
Ga Taper Fxmang® ree | 


2160 "103" 2172.NN 4.78 
2161 3"t05" 2172.TH | 6.50 
2162 |5°to8" 2173.7H 9.75 


\2172.NR  |No. 3 
|2172.TH No. 3 
|2173-7H 


Milling and Keyway Cutting Attachment 


enough of this work to 
a milling machine. 


cutting operations on work held in the milling attachment 
vise. Vise swivels in any direction, 180° horizontal and 
vertical graduations. Vertical slide adjusting screw equipped 
with micrometer graduated collar. 


Arbors for Milling Cutters 


Lathe Size Catalog No, Price 
=a 8900 1008 $780 
10°& 1000 100NH "7.50, 


Holde utes with 17 hols 13 108NH 7.80 
aenotty batten mat any “4 aN 780 
— phosldec, 14 3 eoscieg cob’ er, 16/24", 108NH 7.50 
Cutting Attechment s cas 


Thread Dial Indicator 


Catalog 
Lathe Size Pi 
Eliminates reversing of lathe spindle when iw No, _ 
cutting threads. Dial is numbered and grad- 4900 Blow $9 
uated to show when to close half-nuts on ' 10" 1000 158814 
lead screw to catch the thread on the next we os 
successive cut, after fs 16", 16/24", 24 813 16 
starting point. 

Micrometer Carriage Stop paste, ORME pag 
Locates the carriage at any point along the > 
bed for accurate facing, turning, borin Fm, (oeWw sie 
etc. Has accurately graduated micrometer ts" <n 
collar. Stop is hardened on both ends for use aie oak 2D 


on either side of carriage. Can be locked for 16", 16/24", 2-H 975-FH 20 
duplicate work. 


Follower Rest Sue ot Catalog 
Supports long, slender shafts being machined 


een centers. Attaches to, and travels with, $000 1883 

the carriage. Adjusting screws and lock screws "376 850 
are provided for setting the jaws in position. THR) (ASG SG HORS 
Slots in bottom of follower rest permit quick 6/24" 1382 41{" 3/16" 16.00 


attachment or removal. 


Size of Catalog Capacity 
Center Rest tae Re enc et 


Clamps on inside ways of lathe bed and is 9° # 900 |i25.w3" 
used for supporting long shafts, boring spin- 10 £1000 1177 37 
clos, akc. The 3 Jaws ane atjastbley andere.) i4ip! | 1124 ay? 
made of cast iron. Top of center rest is hinge i a" 
to facilitate inserting and removing shafts. 16/24” | 1178 43 
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Taper Attachments , 
‘Telescopic and Plain 
7 Taper turning and boring are as 
ily accomplished as straight 
turning on lathes equipped with 
South Tend Taper Attachments. 
The Taper Attachments-are per- 
manently mounted on the Inthe 
carriages, and must be fitted at 
the factory. Accuracy and smooth 
operation are assured by their 
practical design and rugged con- 
struction. The swivel bar is grad- 
uated in both degrees and taper 
Pefdieacopic Taper AMachments 
telescopic Tay achmen| 

giavanedtonly fon 10s eaal larger 
lathes. A telescopic cross-feed 
screw eliminates necessity of 
disconnecting the cross-feed nut 
when tapers are machined. The 


Plain Taper Atfachment used on 9° am 

Lathes requires the disconnecting Size of Catalo tax Length Max. Taper Max. Taper 

of the cross-feed screw and nut. Line Nomoer Ore “Per roat In‘Degrees, Price 
r 16g $80 
bis e848 
8K 1s es 
oi ie; 27 
wy 1); 198 


Four Position 
Carriage Stop 
Used to position cutting 
tools for repetitive operations. 
Has four stop screws. Each 
may be set for a different tool 
position. Especially useful 
16/24” Quick Change Gear Lathe with a square turret tool block 
carrying four cutting tools. 
This lathe has ample capacity for large, awkward jobs such as  Glarims'to hed om either side 
wheels, fly wheels, brake drums, etc.; ae aan heavy or cum- of lathe carriage. 
bersome for efficient operation on small p bed 
and 1834" over saddle cross slide, Other 


ad 1296 over naaale cx eu SEL en 
Cat. No. 198-E—16/24" x 8’ Quick Change Gear ane with or" 

3 ph., 60 cy., 220 v. A.C. motor and drum switch. $2028.28 Fest 13" x 

Prices of same lathe with 6’, 7’, 10’, or 12’ bed on request. 2188-F 14 22 

2188H 16°, 16/24", 241. 23 


SOUTH BEND LATHE WORKS, 524 E. Madison Street, South Bend 22, In 
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Universal Tool Block 


arily used for general lathe work. It peo 
vides rigid support e terningy boring, thread- 
fea, 206 corel tool 3 eke 2's 
equipped with a self-aligning 
Screw adjustments for tool height are easily 
made, and they 
stay put. No re- 
adjustment is Suef Lathe Cat. No. Price 
required when 14134 $11.20 
14138 12.50 
Mist 1480 
14137 1680 
16" & 16/24" 1413 17.00 
Square Turret 
Tool Block 


for Double Tool Cross Slide 


The turret indexes with- 
in 0008", permitting each 
of four tools to be used in 

sequence for rough turn 

ia. 8 pmo g facing, 
Patent Pending ‘or tes 
operations as required. A on peta y irariedie the 
turret securely in each of the four positions. Rocker ad- 
jpstm mnt is provided for adjusting Pielght of each tool. 
‘or use on the double tool cross slides of South Bend 
Lathes, but can be adapted for use on other makes. 


Tool Blocks for Double Tool Cross Slides 


Catalog 


Size of Lathe ato 


Handlever Double 
Tool Cross Slide 

Ideal for increasing 
production on repe- 
titive operations. 
Three 7/16" square 
cutter bits can be 
used—two in front 
tool block, one in 
rear tool block. 
Mounts on saddle 
cross slide in place 
of compound rest. 
Can be operated by 
handlever or power 
cross 


Size of 
Lathe 


9" & 900... :2030-W 3.9/16" $79 


Rms over Sk Pre 


10” 1000, 2031 39/16" 95. 


SOUTH BEND LATHE WORKS, 524 E. Madison Str 


‘Patent Pending 


Universal Teo! Block 


Square Turret 
Tool Block * 
for Compound Cross Slide 
Used on compound 
cross slides for same pur- 
pose as tool block d 
scribed at left. Turret 
indexes within .0005" to 
Patent Pending each of four positions and 
locks by means of lever. Rocker adjustments provided 
for tools. Ruggedly constructed. This tool block is for 
use on compound rest cross slides of South Bend 
Lathes but can be adapted for use on other mak 


Tool Blocks for Compound Cross Slides 


Catalog 


Takes 
Number Tools 


Sie Latha i, 


Bed Turret 

Turret head in- 
dexes automatically 
when lever is moved 
to extreme right. 
Each turret face has 
independently ad- 
justable feed stop 
screw which accur- 


ately regul 
Size of Lathe Cat. No.| Price) of cut, Eff 
of turret slide 4". Tur- 
+ 1611-W $210 
“ei 220 «ret indexes within 
tieis | 237, 0008" four inches 


from turret face. 


South Bend 22, Indiana, U.S.A 
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SOUTH END LATH ATTACHMENTS 


| Standard and Safety Lathe Dogs Lathe Dogs for 13’ and Lerger Lathes 


Lathe dogs should correspond in capacity to the Sr. 

_ diameter of the work if the work is to be held securely. 
These lathe dogs are made of heavy malleable iron 
and are properly designed for maximum strength and 
long service, The Standard Lathe Dog has square head 


F 


HROEEEEEEYE ve 
| 


alloy steel set screw. The Safety Lathe Dog has a 
headless alloy steel set screw. 


Oeeeeen, 


Patont Pending 
Ball Bearing Live Center 
Designed for maximum strength and rigid- L—Screw Center for wood turning. G—Drill Pad to support flat work for drilling. ~ 
ity, the Ball Bearing Live Center is recom- _ 
mended for high speeds, heavy roughing cuts, 
‘ete, 60° point runs in’ substantial precision 
ball bearing which is easily replaceable. 


No. 2 Taper for 


No. 3 T 
¥ and 10° Lathes id 


for 
13", 10", B18" 


3 
F 
ff 


8 
pe mwmers 
B8a8a883s 


> 


SOUTH BEND LATHE South Bend 22, Indiana, U. 
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This one 


{NINN 


E2xE~-Z! 


Grinding Attachment 


De- 
signed to fit the various sizes of South Bend 
Lathes, it is easily adaptable for use on millin 
machines, shapers, planers, or other makes 
lathes. The spindle revolves on pre-lubricated, 
precision ball bearings which are sealed to pro- 
tect them from damage by dust, grit, and metal 
particles produced when grinding. Supplied with 
\ hp., 1725 r.p.m., 118 v., 60 cy., 1 ph. motor 
and 4"'x 5" grinding wheel, 

Prices with other motors quoted on request. 


Catalog No. Size of Lathe Price 


301-BN 9" & Series 900... 
10" & Series 1000, 
Tbs cas. 


aig. 
ler & 16/24", 


Mica Undercutting Attachment 


Any shop that repairs armatures for motors, generators 
or starters will have a lot of use for this practical attach- 
‘ment. It attaches to the saddle of the lathe which insures 
rigidity and alignment. The blade travels parallel to the 
commutator bars which insures clean, straight cutting. 
Upper portion is hinged so the blade holder can be swung 
back so it does not interfere with turning the commutator, 


Price includes one blade .020" thick. Extra cutter blades 
020" and .015" thick are available as listed below. 


Patented 


Size of Lat Ea 10 Ww My 1s" 
Description Cat, No, Price Cat. No, Price Cat. No, Price Cat, No, Price Cat. No, Price 


67SN $19.00 675R $19.00 675.T $20.00 675F $21.00 675: $22,00 
2028 20 2028 20° 2028 20 2028 20 2028 20 
30 2029 30 2029 30 2029 30 


in the lathe. Can be used in either head or tail 
of lathe. Collets are made of brass, and may be adjusted 
for either running fit or driving fit on shaft. 

Description Cat. No, Shank Price 


Adjustable Collet Bushing Chuck 1615.NR_ No.2 $5.60 
Malye ese sesscress 161S-TH No.3 7.15 


Adjustable Collet Bushing Chuck 
with sot of 3 colle 9/16", 5/8" 1608NR No.2 9.45 
and 637° 1608TH No.3 9.95 


‘armatures. ¥ i 
Cat, No. 1689, Extra Collets for round work, any capacity 1(* to 1” round by 16ths, price each $1.10. 


SOUTH BEND LATHE WORKS, 524 E. Madison Street, South Bend 22, Ind 
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Accessories for South Bend Lathes 
DescniPrion a To 


Bench, angle iron with 26” x 60” wood top, no drawers... $32.75 $. 


Bench Drawer, 20” x 14” x 3%", for above bench... 6.25 

Bench, tubular steel with 27” x 5) top and six drawers.. 135.00 .. 
Center Knock-out Bar, with knurled handle and brass tip. . 2.65 3.25* 
Chuck, face plate type, with four jaws 


15.75 20.00* 
Chuck, 14" to 3” Hollow Threaded for holding auto. valves. 15.00 sae 
Chuck, 8%" to 34” Hollow Threaded for holding auto. valves. 18,00 

Chuck, 6" Independent 4-jaw, medium pattern. - 32.80 38,50" 
Chuck, 6” Independent 4-jaw, regular pattern. 60.00 66.00* 
Chuck, 7!5” Independent 4-jaw regular pattern. i 73.00" 
Chuck, 9” Independent 4-jaw, regular pattern. fein 
Chuck, 10° Independent 4-jaw, regular pattern 
Chuck, 12” Independent 4-jaw, regular pattern saps. ey 
Chuck, 5” Universal 3-jaw med. pattern, with two sets jaws. 47.22 $3.22* 
Chuck, 5" Universal 3-jaw, reg. pattern, with two sets jaws 81,00° 
Chuck, 6" Universal 3-jaw, reg. pattern, with two sets jaw: 84.00" 
Chuck, 7/4” Universal 3-jaw, reg. pattern, with two sets jaws 
Chuck, 9” Universal 3-jaw, reg. pattern, with two sets jaws. . 
Chuck, 0 to #4” Jacobs Drill, with No. 2 Morse Taper arbor. . 
Chuck, Oto 14" Jacobs Drill, with No. 2 Morse Taper arbor. 


“6.40 
174 


Chuck, 1%" to 3," Jacobs Drill, with No. 2Morse Taper arbor 12.90 12.90 
20.90 


Chuck, 34” to 1” Jacobs Drill, with No. 2 Morse Taper arbor 
Chuck, 0 to 8” Jacobs Drill, with No. 3 Morse Taper arbor. . 
Chuck, 0 to!” Jacobs Drill, with No. 3 Morse Taper arbor. . 
Chuck, 8” to 34” Jacobs Drill, with No. 3 Morse Taper arbor 
Chuck, 3" to 1” Jacobs Drill, with No. 3 Morse Taper arbor. 
Cutter Bits, high speed steel, to fit turning tool holders. . 
Diamond Dresser and holder for truing grinding wheels, 
Die Holder with No. 2 M. T. shank, for 1's" round dies. 
Die Holder with No. 3 M. T. shank, for 13" round dies. 
Double Tool Cross Slide, screw feed type. . 
Gauge, for grinding lathe tool cutter bits. ‘ 
Metric Transposing attachment, Quick Change Gear Lathe. 11.00 42.00 
Metric Transposing attach., Standard Change Gear Lathe. 13.00 ie 
Reamer and cutter grinding stops, for use with grind. attach. 16.00 17.00 


Tailstock, handlever type, in addition to regular T. S.. 84.00 100.00 
Tailstock, handlever type, in lieu of regular T.S.......... 63.00 
Tool, boring, style "B” with sleeve bar and two cutter bits.. 6.53 
Tool, boring, style “D” with solid boring bar............. 4.13 
Tool, left hand turning, with cutter bit and wrench... 1.67 
Tool, right hand turning, with cutter bit and wrench 1.67 
Tool, straight shank turning, with cutter bit and wrench. 1.67 
Tool, knurling, with medium diamond knurls......... 4.00 
Tool, left hand cut-off, with cutter blade and wrench...... 
Tool, right hand cut-off, with cutter blade and wrench..... 2.00 
Tool, straight shank cut-off, with cutter blade and wrench.. 2.00 


Tool, threading, with 60° formed cutter - 333 
Turret, turnstyle operated, for lathe bed. seas 


“These prices are for 1 Collet Lathes. Prices for regular lathes are slightly less. 
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I Send You BIG KITS of RADIO PARI 


1 experietce with packs of 
now to Cor 


PRACTICE fai 


Sa. J) YOU BUILD « You TEST. 


cal.” experien 


eral 
ino @ 
UILD this A. M. you RRAcriCe) Lind F you Ger PRACTICAL EXPEL HENCE. | Ay 


werator for Morey jer to Wocal and’ distant ‘stations. 


LEARN 
RADIO YN 


BY PRACTICING —— 
IN SPARE TIME — 


From here, it's a short step to your own Radio 
shop or a good-pay Radio job. 

N. R. I. Trained Men Face Bright Future 

y-making opportunities in 

‘ Marine Radio, Broadcasting, 
dio technicians, men with no previ- turing, Radio Repairing, Public 
ous experience Address Work, ete. And think of 
and I can do the same even greater’ opportunities in 
for you. My unique -growing Television, FM and 
train-at-home method jectron 
gives you practical 
MIT resident ePerience. with BIG Gat Aatael Loosen and Beek tee 
Katonu Redeimitee KITS OF PARTS T etal DOL POrET 


nd. All equip: MY ii 


yours to keep, You also learn Radi 
ision principles from step-t ns 
Over 80 pictures and. « 


sy-to-grasp illustrated lessons. INCLUDES 
Make EXTRA MONEY In Spare Time 
The day you enroll, send you EX. 2 TELEVISION 
TRA MONEY booklets. Use your 

nw-how to make EXTRA MONEY § E(ECTROMICS 


fixing neighbors’ Radios in spare time. 


FET FET “feria (eon BOTH FREE: y MALL WOW! | 


d Television In- 
nt to be boss of your 
king Radio | 


Hy Kali 
eck and tepair Radios 
id 
ebook, 
DIC 


get started, 
2 SMITH, Presi: 
Radio Tnsthe 
Study Radio 
hington 9, D. 


Moen saretys 8 tnust--lts 


SAFETY’S A MUST WITH FIREMEN —SAFETY’S A MUST WITH AMBU- — SAFETY’S A MUST WITH POLI 
..»Fire Chief William Lemon, of LANCE DRIVERS. You can't race MEN I know from experier 
Mamaroneck, N. Y., says, “My illness with a cracked engi that “Prestone’ a 

car has got to be safe from freeze says Ambulance Driver James lets you down,” says Police Ch 
ups. I know ‘Prestone’ anti-freeze Sweeney, of St. George, Staten Fred A. Roff, of Morristown, N 
will keep it safe—and prevent Island, N. Y. “One shot of Give your car the same safe p 
rust as well.” You can depend on Prestone’ anti-freeze a year tection that policemen, amt 
“Prestone” anti-freeze—America’s ‘bus’ safe, lance drivers, and firemen 

Number One brand. weather changes. over the country give theirs. 


Give your car the same sate protectio 


Prestone” anti-freeze is Amer 
Number One brand, Year after y 
more motorists depend on it that 
all other brands of all-winter + 
freezes combined. 


GUARANTEED! 
show you the guara 
¢ of all-winter safe 


The registered trade-marks “Prestene” and "E: istingulah products of 
NATIONAL CARBON COMPANY, INC. 
30 East 42nd Street, New York 17, N.Y. [133 Unit of Union Carbide and Carbon Corporation 


